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Ml-^vv,      jn-i-]lll     Cn/i-11-,     J. 


Willi, 


nil-,    .111 


1  i:   1' 


I'lurroll.       I'Voir.  ilk-  ixiikiui    nl    ilk-   lil-t    Ilklliinlk-il   l;i  Iltli  man 
It  iip]k-,ir-  tliat  rujipi,!-  niA-iii-  in  tun  di-tiik  t  i.'la--i  -  nl  iKpn-it- 


tlk-  Cll.ilii-    |nik--  Incitimi.  a  i;nil'4lnllk-l  .iti    M-ill   -nine  rl; 


;lit 
1 


l\ii    in   \'.iiitli   an  i   ,in   ,iiii\  ^il.ilniil.   npnti   wlmli   tin-  ]ii  iikiii.i 
unik   u,i-  ilnik  .   iintli  iK-jin-it-  luiii-  iiaralKl   with  tin-  -^iik  I  il 


-tiiki    aikl  inil-i-tin.;  nl   iiiipn '.;natr 


,it   tlk-  p 


lU-pn-i: 


nl    ki  I. wi'i  n.iw    1)1 


lint,  aii'i  nnl   nl   \a-in-  I  ran-vi  r-r  tn 


till-    Inrnialinii 


Mi      Will 


1,1111-    1 1I--I-1  itinl     t  hi      Ik 


pn-it     nil     tlk- 


Hnlllkl    !ni-,itlnll   .1-   rnll-l-l  IIU   nl'   ijllail/,   i.-,iiiili.   vplilntt,    linn 


pyrii 


ami  iiatiM   tuppn.  aii'l  niniiiiu  .ili'iil  > -i-l  ■"I'l  "'-', 


(ir  paralli-1  with  ilk-  -.^iiutMl  -trii.t-  .ii  tlin  pm  "l  Hh  i-l,iikl 
illii-  north  >liiiu-i.  Mr.  Ci>/i-n-  al-n  npmi-  tin  ili-i-n\i-'\  ni 
iiiitivo  '>i!\iT  nil  lliis  liK,iiinn    pii    i">  .in  1   m; 

5.  Duriir.:  tin-  --uiniik-r  nl  i.'m)>  I'lnU-ni  \  I'  CnKinati, 
iii'liii.i;  fur  tin-  liiiriMU  nl  Miiu-  of  i  »nt,irin.  \i-it..l  ilk  i-l.iikl, 
,iiii|    in;uU'   a   mirMirv    f-\iiiiiiii,ilinn    nl'   it-    p'iikip,il    h.ittiu  - 


I 


r 


-in  ^iniinN 


s 


i;'':<\\  ASH     Mi',  !!!:'!cnTi;>:   Isi.a.sO 


In  Iii>  report  ihin-aii  ni'  Miiu.--  ot  Ontario,  iSoO'  I'.c'  tk'-^ribi"; 
tlic  rai^i,!  hiarlK-i  wiiieli  nciii'-  ■m  the  i^l  iri'i  in  comtnoii  wilii 
tlif  rest  of  till'  Lake  SuiJcrior  --liort-,  and  savs  :-- 

■•  A  MTV  i»itiTf-.tini^  L;r..;ii>  of  lifaclies  is  ti.  \:v  f.iu!..I  in 
the  westi-rn  cntl  ni  Mi(.iii])ic  il'ii  i-!an'i,  hoili  on  thv-  n:irt!i 
and  on  ilu  ^diitii  vlv.  casilx'  cxaniincl  on  '.hv  roa<i  ic:;ilini; 
nvi-r  llic  liilK  I'roni  tin-  (Jiu'l/cr  niini'  to  (jnein-c  IIarl)"nr. 
Tlicrt'  an-  -fVeral  fairlv  ilistinoi  sets  o!  ,L,'ra\xi  !)iri'.-!u'-.  (.■at'Ii 
lia\in.;  j  nnmiiiT  of  riil^^is  hviow  tlif  liiLjhfst  o,lc  Tiu'  lo',',,,t 
one-  is  from  15  to  jj  fi-tt  iiliovi-  llii'  wati-r  an-l  is  tnick'.-  i  '.w  ■< 
line  sea  cave  wliosi.-  tloor  is  ;it  ilu-  lower  'u\el  Wxt  ci'ir.t 
iii'li-lnKt  ^l.a^ii  lines  ruinm;:;  i;ji  to  (15  feet  ai)0'.e  tli'.  lake, 
when-  a  tirraee  affords  spare  f.>r  s,.v(Tal  lioiises.  Above  this 
llicM  ari'  faint  -la-es  enl;ninali;i ,  at  7*^  feet,  and  tiien  apji.ir 
inilN  a  L;ap  nniil  1  .'>  firi.  when  fairlv  distinct  \'.a\e  linis 
lie-in  lud  uin  ap  lo  i;^  lei  1  Ai  204  feet  there  is  a  well 
inarkiil  uravi!  beaeh,  jiirhaps  in  t  the  lii.:,;hest  st:ii,'e  of  tlie 
1  i--!  -eiies,  and  at  this  li\  el  oil  the  sotuli  si(ie  f>f  the  divide  a 
lake  is  |i  .nnd.  jn'oliiiile  d  nniiied  li\  a  be  u'h  <iepo~ii  \bo\(- 
lliis  there  is  a  ui  !i-  terraet-  oeenpied  b\-  a  far^n.  its  liiidii-; 
point  beinij  2^^  feet.  I'lie.e  is  a  lake  at  t!iis  level  also.  The 
Inchest  Iirraee  ob  ervcd  reaches  ^1,^  f,i!  Tiie  Jerraee  Ivii:- 
sr)inewliat  above  the  joo  font  level,  fotnid  ai  -o  niaii\-  pojni - 
to  the  east  an<l  sniitil  east.  \\:i-,  no!  obs.r\ed,  iml  ill  i\  \  el  be 
loiind  .iiiioii-  ilu  lii',dier  hill-  of  llu-  i-Iaad  wliieh  \\e;e  iioi 
I  \plori  1.  .\  comparison  of  the  series  of  l-.eiches  jn-!  ^ixrii 
and  those  oi  Ihr^  river,  .55  miles  to  tlie  nortli-east  .is  me  isnv.d 
bv  I.,i\>->on,  shows  coinjiuc'i  i\  1  Iv  few  points  ni  a^reerii  nt . 
the  iml\  exact  one  hein;;  tile  level  of  the  lowesi  beach  in  each, 
1;  and  I'.'-  feet  respeclivelv.  Whether  there  has  ln'cn  dilTer 
eiiii.il  eUvaiion.  placjtiv,'  the  lieaehcs  at  [log  ri\er  higher 
lli.ui  ihe  eorrespoiidiiitj  beaches  at  Midiipicoti  n  is], mi  1, 
hard  to  ditermiiie.  particnlarh-  w'-eii  one  recalls  tli.it  alir..ist 
all  these  heaclies  are  eninpn-iti  and  ha\e  1  ranije  f)f  a  ntnnber 
of  feet.  ■ 

!>r.  Coleie.iii  ,usi.  lir.iii'ncl  sipiiuw  li.il   ill  dilail   ilie  (|;i,   •{/ 
pnrpiivrv  at  the  eastern  en<l  of  the  island.     His  report  also 
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111    Ki.'.'V>l", 


ilifr.niili-^  till'  iii-',-;ir;r;v.T 

^hnH      lUlWir!!      i'i!Mt      il, 

IrxiiiL,'.  \vliicli   -^I'liK^  ti>  i'liliijii    ; 


[•A. Ill  r:n-k--  I'll  tiu-  111  11  111 


mil    ^l!!:::■^\\  :i.    lint    ii'ii' 


hv 


ll.lt     lliV    ilitivr    I'll  lIUii-l    11 


t\vc\:i 
<1 


th-  i^l  ill 


(1   i-ii'l   lii 


mil. Ill  ;  i>  unu  Vkiiii   Ii\'    'ijim.'  kh- 


mil  :u-i''i',im  -  iii'  tiH    n 


!i'i')''i'.-rat(-',   v> 


it'i   K.I. 


111   p 


Ml''-,  wiiirli  I'oi.ii-  niif  III"  I'll-  liiwcst  incin!n-r^  nt  liir  mtk-^  mi 
the  i-laiid.  'l'!ii-  I'liiiit  uill  ni;;ii-.r  ,'tliiiliim  at  .i  later  i)art 
iif  ll.i>  papi.)'. 

Tin-  writer's  sinciTj  thanks  for  (.'iiC!)iira,:;oin'.':it  :!ii'!  .i--i-.i 
aiK-c  an-  diK-  !•>  i'rof'.-sors  T,  i,  \V;'l;aT  a.ifl  .\.  1'  Ci>k-;ua!i. 
iif  tlic  rniviT-iiv  I'f  Ton. ill".  !ii  '.'u-  lidiimiiaMr  Cliark's  1). 
W.ih'iili.  Director  i>l"  tlii'  r.iitr.l  St.ru->  ( 'ni  iImuumI  Mii\fv, 
1,1  \I,'  (',.  ;■',  M..;;  ;.('.\ .  lit'  St  Iiilai,  \i  u  Unin-uit  k ,  I'l  Mr 
ii.-iph  C<>/.:i  ■.  i'l."^..  <■;'  Siult  >:i-.  M.iiii  .  .ml  t.i  Hi  A  < '. , 
WiNon.  f>f  M',-('.ill   riii\ar-i'\  ,   .NlMiuriMl 


II,      f.!-:"-.i:K.\I,   C  0.'-in!-:!<.\T.'ONS   .\si>   ri..\\    <.!"    whkk 

'I'Ih-  i-laihl.  as  alri.-;ul\'  vltscriliL- !  li\  iMilir!  rxplnrrr-, 
consists  of  a  serif-  nl  \S'll  leliia-i  (.ruiUixa-  iiei-.  witli  -nine 
iiitersiratiiiel  se'.liiiivtitarie--  T'a'  ,r:icr.il  s!rik>'  is  a  littk 
north  of  east,  or  parallel  to  tiie  liiii^er  a\i-  of  the  o\  il.  aii'l 
the  lieiK  ,ill  iin  ill  t'le  -i ir.t huaril  at  unifies  which  raii^'e  fmia 
55"  on  the  north  \'.eiir:i  -i'le  to  alioni  i  i"(iti  sdna-  i-lainK  i  al 
the  Mmlliern  ^\u>r^  .  Hv  Lir  t!:e  ■.'•  ilt-r  p.iit  nl'  tlie  thiekiie-> 
of  t'le  (k'posits  enll-i-ls  nf  '•I'tptlM.  llnw--,  iiiMst  111'  tlieill  sever  1 
hnndfeil  feet  ill  tllieklle--.  l-  rii"lp,i'e.i  uitil  I  lie  -e'liniill 
taries  whieii  oeeii]i\  ,i  tliiekir.,-  in  iiins;  c.;-e-  nl  irmii  riac 
to  ten  feet,  e:<oi'i)l  at  tliewesi  ainlrortli  west  jiarts  of  the  isl.iii  !, 
whefi'  coni;Ioinerates  of  eoiisidtriMi  liiiikiies-  m' ar  I'e 
i^'ileoiis  hells,  with  one  inijiortanl  exceptiim.  tli  it  neeiipvi  .; 
the  iiortli  shore  nl'  Ch,iiiiie!  lake)  are  continunu-  finiu  -Im  e 
to  sluiri-  acros>  the  islaml.  Tliey  seem  to  attain  their  ijrcalest 
ihiokiicss  in  the  centre  and  eastern  parts  tif  ilie  island,  taperini; 
down  to  an  incuiisidera'ile  thickness  at  tlie  .vestern  <iid.  su 
tlii'.t  nearly  all  are  crossed  li\  the  ro.id  whieli  runs  imia  (Jueliee 
ilarhoiir  to  the  Quehec  tiiiiu  and  appear  at  the  w  \  i n  1  uf 
the  islaml,    while   their   east,  in   or    iiorth-castcni   t  \iii  iiiilics 
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ari-  iniiiiM  lii-n  iiiuii-ii  liI!  .I'uni';-  vh>:  ',friMUr  p  trt  ol  tin-  r:i--ti'rn 
:iii(i  ii'iriiurn  ('ni-^i^,  altii'>UL;Ii  llu'  -trikc-^  a;  iIk-  cM--t  cii'l 
^Imiw  aNo  a  (li->liiu't  litit  k  -  -  m  irki.  1  (.;  i;i\  i.-r4\:ii.\-.  !''>  tlli-^ 
I'aii  like  ari,in,;iiin  lit  in  |)  ir!  i-  'liu-  tliv  apiJimil  i-'iiilu-i')n 
fn'.iiii!  i,\  Mn-larku'.f  in  i.  ill'- i\  ii\irin,;  ti)  irai'r  liic  -iiir>  aimii, 
tilr  ra^Iilll  vhnn-  Tile  ■-i-liilUilt  arv  niek--.  ull  till'  ntlic; 
ii.iiiil.  in  n.ii  I  iiTitinuiiU--  acro^^  tin.'  i-lauil,  -^d  far  a-  (ii)^iT\i.(l, 
i)tli  an  lar^iTv  i  li  \  t  k  ipt  <  1  onlv  at  tin-  Wi-urii  i-U'k  wlK-re  tin,' 
i^ni'Hi-  iImw-.  tliin  niii  L;i\in';  t'lr  ii'ijirv^-ion  at  lii--l  --i,;!!!  that 
tin-  (.■i>iiu'l'>"iirati'^  Imni'i  licTi-  \wrv  (k])(i-ili  ■!  up^m  llu-  ll  iiik> 
of  till-  i-\tru(k''i  lua^^i--.  Tin  i^MUim^-  Ik^I--  ai  tlii>  pat"!  nt 
tin  1-1  III. 1  lii\(  aKn  a  k--  p.i'rfertlx  p:  irpli\  fit  ic  a:i'l  more 
frl-iiiv-  ■u\;tii.  ,  a  la::ii:iaifil  •>tr'actiire  iluv  to  iIm'a-  or  pre-->iirr, 
ami  ,il  a  -teeper  vlip  than  at  the  ea--t  eii'i.  The  i-neoii- 
liov.--  ha\e  in  -en.  I  il  ,1  ten(ieiic\-  to  ioinil,].;  in  a  diieetion 
■  aisiilL;.  aloii^  the  -outii  -hole  of  the  i -kllld  where  it  i--  111  i-I 
ei-il\  oh-ervvil.  Iron:  ;,is''  to  ,^-^  .  or  r.)ti:j;lil>'  i)eriieii.!ie!ilar 
to  tile  '^^eiieral  ^trikf. 

Tlie^e  faet--.  t.ikeii  in  eoniieeiioii  wiili  tiie  i....iier  higher 
le\<k  of  the  like  aiiil  \v,i\e  aeiioii  .it  tlio-/  l.\ . !  ,  explain 
tuaih  .ill  tin  topo-rap!lie..l  feature-  of  the  i->!an'l,  Ihle. 
a-N  ihroiiuhoui  the  kt  ew  eeiiaw.iii  i'orni.ilio  !.'  the  i;.-ntl\ 
(lippitiL.;  enii)ti\e  lie.l-  pie-- lit  rid^e^,  or  e;u--tas.  -I  ipiiiL; 
_;raiiuall\  on  ilie  ili])  --iik  aibi  lireakiii-,;  off  --liarplx  in  ehiV-  or 
•-ti  ep -lopi  -  of  i  iln- upon  t  lie  opp.i-iti  .  in  tlii ,  ea  ,  the  no;  iji.,  rii. 

>>iile.       The     illti  I  \  enill^      \.tlle\^     ol      elo-io'r   Were     Ilo     (loiil)t 

htric-l'.  inoilnee.i  \>\  the  water-  of  the  lake  at  hi:;her  U\eK.  a 
])r(n.'es-,  wiiii-h  nia\  lu  -een  in  opei.ilion  at  the  pi.  -eiii  liiiu- 
alon-  the  -oiitlierii  >Iiore  of  the  i-laii.l,  Tiie  iiihiinl  olitlV 
Were  tlieii  >li()''t-  clitfs  of  strait-  or  |ii\-  of  th'-  lake,  like-  tlu)so 
on  the  nortlu-rn  -iile  oi'  iloji,  ,  l.on.;.  .in.l  S'aek  i-liiiiU  (Mi 
the  second  of  llu--e  islail.l^  a  erack  several  feet  in  aidth  e\ 
tends  pir.ilkl  to  the  eliff  and  .ihont  tweiii\-  \  ir  l>  di^t.ir.i 
from  it.  showing;  tin-  ini'lei  mining;  aelioii  of  th'  --Ir.iit,  not 
over  a  mile  in  width,  wliicli  stparalcs  ilici^c  i,-^laiuls  from  liu 
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iiKiiii  i4..ii'l  '  T'r.r  lAiiHiv.il  1>\-  ill--  watiTs  nf  till'  lak.-  nl  a 
MtftiT  ,u-i(lic  l)r  1,  l!inin.;'i  ,iii  din-iiiti-  hrnkrii  in  .'  iimrc 
n-^i-t.mt  hi-ii.'  nnr,  i--  wrU  i!l'.i-lr;!li.il  li\  (jiulur  .ind  ijn/iii^ 
iiiri.iiur-,  Ivit'ii  111"  wiiitii  arc  liMllounl  mu  of  iln  -^inu'  tl.iw. 
.1  itilili-li  hrnuii  <iuan/K-^  iinrii!i\T\  .  ami  imiircu-!  1)\-  a 
liarrii-r  ni  hlack  nu-k  uliirh  tv-  ml  iK-  tin-  '  a-ii'uil  .'liahaM.-.  " 
ul  kf(.'\vc'-!ia\v  I'liint.  aii'l  ha-  in  pari-  tlir  iin)])irli'-'-  c!  a 
piti'hstnnc  jiorplurN'. 

Tin- i)  i-ii-  rnok-  .iia!ia-i-  arr  tin- !iin>t  rr  i-lar.t  l.>i-ro-,ive 
inrc-..  i.-iH\ialK-  t!i.-  (.•niujiaci,  'iv  \itriMU-  kiinl-.  a.u  !  llu'-i' 
iiivaria!)l\  form  ri'ii;t.--  ni  cnii-i'lrrahK-  lK-iL;lit.  ruiinin-  with 
Un-  -trikf.  the  lii;^'hv-l  j-'iint  nn  Uk-  i-laiid.  that  ii-ni  h\  ihr 
Aiiuriri'i  1 1\  dni-ranliic  Siirvc\-  fur  it-  -tatioii.  -taml-  ij;; 
iiil  a!)u\r  ihi  lakr  and,  i-  innipn-cd  nt  a  dark  .,'rt.  \-  pilch-tone 
porphxrite  'I'he  (|uarl/  pDrp'.uriti  -  altain  a  t-on-idcrahie 
hc'i'^hl  a-  ridue-  mUv  at  tiir  c  i-t  did  oi"  t  h-  i-li'iil,  uhnv  ihrir 
(Uiiri/  ])h'ii()cr\'-l-  arc  ini>-,i  i'nll\  dc\c!ii])id  In  liic  i-cntrc 
tllcv  irc  ni'icii  eroded  down  lo  a  le\e!.  a-  at  (jiuljio  Ilarljour. 
ind  tiihlcrlie  -omewhal  e\ten-ivc  -uaiii])-,  or  hike-  oi  rounded 
ouiHiic.  ihe  remain-  ol  ancient  ha\-  -imikir  in  cliaractcr  lo 
lUi^hec  iiarhour,  'i'hc-c  llat-  arc  inlcr-citcd  with  hill-  -onR- 
wliat  irrc^\il:'.rl\  arrin^id,  tlic  Tinmanl-  ol  onei-  i-oniimitiu- 
ridue-  d'he  -amc  re-ull  i-  o'oiaiiied  at  the  lake  on  tic  road 
al)out  luo  mile-  -oiuh  of  ihe  <Jnchec  mine,  where  a  mimher 
of  -ofier  ha-ic  hell-  of  -tec])  dip.  loucther  willi  a  1  ir-c  por])h\  rv 
he.l,  are  worn  down  to  a  llat  -nifaee,  at  the  Kai  1  ol  an  anciciil 
heacM  who-e  -and  co\  cr-  thinl\  tiuir  uptmnel  cd^--  ■' 
I'A  ll!l])le-  of  lied-  worn  liowil  lo  the  le\cl  of  the  water  in  tili-1 
\va\  .n'e  reported  from  tiic  Kceweeiiawaii  lUpo-il-  on  t  he 
(.■astern  -hore  of  I. .ike  Snpirior  lv\en  the  mo>t  le-i-'  ant 
rid'^es  an-  lra\tr-ed  li\  x.illev-.  like  >hc  Saw  tooth  Moun 
tains  of  the  Minne-ota  coa-t  iIchtiIicI  1)\  ii\in-.:.  -iMii-  a 
charactcri-tie  -iria.icil  .ipp'  ir.M.'c,  which  i-  \\cil  -cen  troiii 
tiiv  <K-ck  of  a   -ic. liner  ]ia— iii-    aloiiu   I  he   -oulh  ea-tern  -hore 
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i,f  !!n  ;  ;,  11.1.  ■rin.->(.-  valU\-  rni;  to  v-nriv -.>:  ju.I  to  l';.-  \\:k-^ 
<'i  ii'iiuin.,  ;ilrr;!'l\-  !iu-n!:MrK-i  ,:-  inim;  cnn-!,;:!!  1:1  'ir'.cli'Mi, 
imil  -ini  rriii-  '.xii'ilv  iu-:-])i!!! ii- UKir  in  till  -iriki'  :j\v  tin- 
>Ue'i-i.»ivf  iiill--  111'  till  -a:m-  lic.l  mi  iijipc.ir  iiuf  ol  in-iil.;  -^l■t 
III  'thi'hui.  (rr  with  iMnur-  luu  in!  i,nli  utliir.  iatlii.r  t'lati 
in  liin-  :ii)i\':;-; . 

Tin  ,:'ini;il  p!  Ill  cif  I  vnlnr.ititiii  ik-tiriniTirl  yu'<\\  l",f'iri' 
\i-iiiii.;  tlu  i~i.iii'i  iti\iil\i,l  :m  (.xatiiiiiati'in  ni  it-  fMi-,t  liiu-. 
wlui-c  ;1k-  lic^i  r\|)o-i;!\  >  aif  in  lir  tia<l,  ;:n(l  tin-  nuikin:;  i.l  a- 
laaiiv  -I't-iiiiii-.  ;'r(>ir.  nnrii!  tu  --Diitli  ai'rn-.-,  ilii-  island  :is  po>>ii)k 
I'or  tlii--  ])ttr])(!-.v  it  wa-  tIi<'U',:lit  lit  it  m,i!k-  nf  tin-  >-,ir\i\  lir. 
ni!i  ahout  i>M  'iii^Iit  still  l^.  a\ailai)K\  lull  a^  tlii-  ]i;n\c  1  Id 
Ih'  it!ll"|-sii,]^•,  (,n  iiiiiitirv  al'tir  rtarhiuL;  tin-  i-iaiid.  Dwin-   \u 

till-   (lril-it\    111'    tin-    UIKii  rulnulll    111    Ilii.-t    Jjatl-   nf   it,    \\\r   plall 

li.,.l  tu  1,1,  iiaidilu-.'.  Tin-  mail  I'nur.  <_Uu!>.i'  liarhmir  In 
(lutliir  iiMiu-  ^i\is  iiiu-  \\r\  ^ncid  -(.(.timi  r'aiiiiir.,  a-  il  dnu- 
acin-s  i;.-  iil\  all  tilt   |iriiH'iiia.i  I'lds       Tlu  Ida  iinrJi  nl  (Jiuln'c. 

Ilillinlir.  kllnwn  ,,s  Cliailiu!  lakr,  is  rnlllK.liil  li\  aa  nld 
rnad  with  tin  haihnar  and  li\  tvail  with  liiifli  and  Ci -Llwatrr 
lake,  tn  it.  ui-l  .i'ld  aniiii  Tin  n  is  al-n  a  trail  ru-iiiiu;,' 
ai.niit  a  liiili  Irniii  a  ]inii!l  nii  iis  ninth  shnii  .  inailx  niipr-iir 
In  will  i(  I  111  rnad  la  arhi  -  il ,  ilnii^  a  imui  stu  un  \n  hirli  ;  liters 
I  hinii'^h  a  \  alir\  cutting  tlu  i  \u  sia  1  la  ;  h'-  m  .rt  h  -iik-  nf  Chan 
ml  lakt  .  and  aiiiillur  tiai  isunl-  fmni  mar  it-  rasi  iiid 
nnrthwai'i  alnir^  ilk  i  i-t  Imtiiiin^  nf  tlu  l;n!iiii.v  Incalina 
111  a  imiiit  til-  ir  lilr  !!nl  t  luril  -idi  nf  tin-  i-liil'l  Apart  Irnlll 
tlusi      rnlltcs,    ihr    nllh-     pnssihK      nutlliil    nf    -i',  linliilU     Wnllll 

he   1)\    iriiiipass  liiK-s  thriiii:,li   till-   wnii  Is.  cir  |)i)s>i!il-.    with   a 
cailne.  aiii!  pnrta^iiu   trniii  laka    tn  Ida         It    wa-  fnunl,  hnw 
i'\(l,  ihii   tin    tii'U   .Aailai'lc    fni  tin   i  \  uaia  atinii  nf  thi   i -1  Hid. 
alinlll    thUT    Wi(.-ks.    w.is    fiilh     niiupiid    ill    tlu     i\a  ilMiM  unil    nt 

till  ini'ks  ,ilnr-  the  niorc  acoessihle  mutrs  .ilmva  naiitimied. 
A  iiiiriniiu  1 1  r  -'.irvax'  was  iiiadi.-  nf  tlu  mad  fmiii  ijiielni' 
ll.nliniii  in  ihe  iiiinr,  plnitiiiL;  the  ■.;eiil(i'^\\  .and  keeping;  a 
leinid  nf  the  piiiuip.il  lidjjlits  hv  hamiuetet  .\s  the  i-l.mds 
olf  tlie  snutli  shoM'  .ire  ;'  sotiiewliat  import. iiit  fi.itiire  in  tin.- 
.m-ulni;v  (it   the  whole  aiul  are  iiisulVieientK    iiidioate  1  on  the 
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Crn\v;i  I.-iikK  I  )ri)artiiK-m  niai)  wiiirli  ua--  u-d  li-  tlu'  lKi-^i> 
Ml"  tin-  WMik,  ;:  ii;i\  w..^  -pnU  in  iiuuiii,;  a  >urvi.  \  ul  llifiii  aKn. 
Tlu;  iiM  n.a.l  t:i  Chaniu'.  1  ikt  ,  unw  ^.)  -rwun  u])  a-  t.)  U-avc 
onh'  a  i)at!i.  \va-^  --ur\a\v  !,  ttU'  -liuris  ui  \\\v  laki  i  xaiiiiiU'l 
l)v  r.K- 111^  "i'  a  !  ciat  k<]>t  tliuii-  'iv'  lln-  li-lnlinu-i.-  kiciirr  tn 
ulmin  v.i-  Win-  al-i.  imkliUil  i'ct  iiiffuiatinii  a-  In  trails. 
uikI  Ilk-  trail-  radiatiiiL;  inan  tlii-  kik<.  in  ilu-  imrtliwanl  uirr 
{•xainiiHil,  and  iiiapiKil  1j\  paciiu  \vilh  tlu-  coiiipa--.  In 
this  'vav  till'  sliiin-s  of  I'-iroli  am!  Colduatvr  ki!.r->  \vi.rr  vi~itt-d, 
hut  tlif  ilav  --vt  ai)art  inr  the  t\;)l(irati(in  n\  ilir  k.n-  trail 
nonhuard  from  llii'  ra.  i  md  nl  C'raiun!  laki  unlnrttui  itclv 
jirovvd  --'1  --tnrnu  a--  tn  prrwnt  cmr  nn-hin.;  tin  ]>'iint  wlurc 
ii  l)i--in-  in  llu'  small  ami  nn-.al\-  iioal  a\ail ahk-  lur  tlu-  puri)..-,c. 
'rill-  rxiiloralinn  nl'  tlu-  r.ia-t  wa-  linall'.  uiidrrtaki^:.  a:id.  uitli 
sonio  -^pri-ial  atli-nlinn  i>aid  tu  tin-  nriulihnurh' m  1  nl  tlu- 
•aini's  at  liu-  ilnrtli  wa-st  shorr,  ocTiipicd  tlu-  n-st  ol  tin-  tinir, 
it  i-  \a-r\  miu-ii  tn  In  rc-n-tti-d  tha.t  at  K- i-i  nni-  c-nni!>as-  linr 
«  :.\ild  nnt  havi-  in-rii  inaiK-  arrn--  tli^-  ca-tt-ru  p  ill  r.i  tiia  idaiid,. 
whose  tnpo-^rai)hii.-al,  .is  -vvcll  as  -mln-^iral,  drlaiN  tints 
remain  iinknouii  t-\ccpt  as  w -.-  were  a''!,  to  -\U'\\  tiu-ni  tmni 
the-  sj.ore  or  inl\-r  ihein  froai  I'at'ts  niiscrva-l  '.n]  t'lv  \\\-sti-rii  pari . 

Tlu'  map  su!)mitl>-d  wiiii  litis  ;)  qa-r.  is,  a-  a.lrt-adv  nnu-'l, 
I  i-op\-  of  that  in  i)ossts-,inn  of  the  Stirvrv  i!r.;u-li  o!  tla- 
Crown  I.atids  Dt-parlnu-nt  of  (  );ilar!n,  to  wliivli  has  l),-i  n  a  1  K-d 
till'  ti>i)ni;r.ii)liifal  Uatti'^s  ^ivin  !>v  Joseph  Cn/i-n-,  <  '  I.S  , 
in  the  plan  -n  his  sn'-ve\-  of  ihe  lots  heiweeii  tlu-  Hnnner  an-l 
Ch-ark  tones  loralions,  rpmi  t'lis  hi\(-  la-en  plniii-l  iho 
s'lrvevs  made  1)V  the  writer,  iiududin^'  llie  i  lands  oil  the 
.'lUth  shore,  the  ro.id  from  the  harhnur  tn  the  nune,  with  ihf 
lakos  alr.n-  its  course,  various  traiN,  tii,-  more  prominent 
top:)-^'rai)hical  featnri-s  no-ei,  the  diiVerent  mek  are  is  ,ind  i 
nil  line''  of  dips  .md  snike^. 

In  ])1  ittiir.;  the  L;eoki^\  of  tlu  isaiid,  llu-  liiu-  oi  rontart 
have  keen  drawn  ht-twc-en  tha  imint  •  wha-re  thev  wire  llxed  m 
.:,'eiH-ral  as  direatl\-  as  po^-ihle,  h  i\  mi^  re,;ard  to  known  sirikc-- 
of  tlif  beds  themselves  or  ..f  JVl  lliel  lied-  Tlle-e  lines  have, 
however,   lieen    varied,   a    little   in   aeeor.lanve   wilh    the   topo- 
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L;r:i])iiic  i!  ftMliiii--  hi  :iliiiM-t  t\(.ry  r.i-r,  i!iriiu.;huul  the 
i-1  iiifl.  till.-  nnrtlirrii  -iilv  of  ,in  impiiil.mi  liill  r.i  irk-  tin-  iiDrtli 
11. ;  hniiii  l.i;\  <■(  ,1  llnw.  :lll'!  wlnVr  til,-  li'l,--  upM!!  t'lri;-  c-ti- 
tn.iic!  i-ui-\i-.  nil  It  ,ill  11.  ir  t>>  mi--!i  hill-  tiii-\  ui-ri.-  i!li.-ri-il 
if  'u-fi'^- ir\-  t!)  iiK-liidc  tin  ill  lii.K-matiMii-  in  ilu-  liduii'larii-- 
li-ive  aKo  !ii-cii  in  I'li-  ai  ili-  rv.  i-^^ia:,'-  ni  ^!i->-iin.  ur  l.iki---,  as 
ill  .  \-i-rv  -^-.illtv  tin  nonli':;!  i- U<  -  ni'  tin-  \\.rx^.  a!!  ni  which 
ilitp  --inilhwar  1.  ilvCv-^-^aril'^    ri.  .■  -  li-  tn  thr  -  itltii. 

I'lu-  li,-M   w  irk,  a>  ^■.lrri^-'l  nut,   ;;i\'r--  liirr--  ci'i!] iK-te-  ^cc 
ti-  IM--  aai  1  "ini-  |i  i;  ti  il  -i-n  i'>:i,  .u-rn---  tin-  i-^I  iii'l.      Lniirii-iu'iii-,; 
:ii  <  >u>-1k  ',-  i  iai  i  luiir  a.iiil  inll  i-i\  in,;  1  hv  c- 1  i  -1  in  rith.  r  (hrcclinii, 

W  r  ]M->  ii\t-l  ,ill  till-  in--!-  rvjiM-rl,  i'.  •nii  ilvt  illu,  Imlll  -rt!  inn-> 
;il  ilu-  lUulit-c-  iiiiiu  ,  \\lu-r-(.  tin-  ln\\L-~i  ir,-.l-  nrcur  riu-  mad 
l'i-,iiii  tin  li.iilintir  In  tiu-  iiiiiu-  ::i\<,---  a  tliir'l,  .iml  tin-  i-mili.-  ciiii 
iiictiii,;  t!ic-  hariiiriir  \->itli  Cnj.lw.ittr  kiki-  part  ni  ,i  idurth, 
iiuhrliiu  111  iiupni  t.iiit  Iiid  iini  I'nuii.l  in  tlu-  ntlur  -rcticni^. 
(  li  ili.--r  ^rilica'^,  tint  .ilnii-,;  tilt-  mad  and  tlial  .imiitid  the 
t.i^t   t  nd  Ili  ihi    i-,l,ind.   aii-   tin-   iiin^t   (.-inripK-li-.       liu-  \\i---ti-ni 

md    I'l"    ilk     i-l.linl.     \\llicll    i>    tin-    nllr    r-,])rl-i,ill\-    di-crilud    li\- 

Maflailam.  li.i^  -nnii,-  \i  r\-  inipurtaiit  •,;a]i-  nwin-  ti  tlu-  lact 
tliat  a  ^'miip  ni  -nltir  li-,-d-,  iun  \t-r\  tliin.  wiiiidi  n-udi  llic 
■-linn-  in  a  --ni  ill  li.iv  tnwin!  liu-  imrlli  wi-^i  ,in.;!i.-.  arc  in\  i-rcd 
li\-  -^ras  i-l  Iirii-iu-^  Tlu^r  lu-d>.  Iin-A  a-var,  an-  \'>\-ll  r>;p;)>i.-l 
ainiu'  till-  iinrtlurn  and  iinrlh  \vt---te-rn  -iinn.-.  'vvli -ro  tiK-v 
mmpv  1,-nn-idi.  raiiU-  --p.!!.'!.-,  .\  rt-pititiini  n;'i,-nr^  in  tin-  i-a--ti  rn 
-utinn  nn  til'-  iinrtii  i-a^ti-rn  --l.nri-.  wiu-rv  tin-  ^tiil.i--  hi-nd 
tnwal'l  llic  ^nuili.  -\  iiu.irt/  iiniplui-  lln'.V.  wllii'll  mil--  illll) 
tlu-  l.'ki-  .ilnii-^  tlu-  ^nuihw.ir.I  lurviii^  --linr'.  nn  Imaiinn  V;!, 
n.-a]ijii,-.ir>  a-,;,iiii  inr  a  -linrt  di-i.iiicr  tn  tlu  --nuili  (.-a-^t  nn  \'4:;, 
•-n  that  tl.i-  lull  and.  tlu  di.ili.i-i,-  jn-,!  ,ilin\-t-  it  iti  tlu  --iiics 
arc-  ilimuntt  rrd  twin  in  ^iii-ri -^inti  in  Inllcium,;  tin-  -linri-. 
'riu-  \i-r\  -tiikiiiL;  llnw  ni  di.il  i  a-i  pnrjjln  ritt-  -i  i-n  alnn-^  the 
n.ii  ;li  --linu  Ili  Cliaiiiu  I  1,1  ki  i-  imt  ua  t  witii  <  itlu  r  nn  tlu-  rn.id 
ni  ,!t  (itlur  I  ill!  ni  tlu  i-l.ind,  ,ind  tlu-ri,inu-  11111--  nut  at  con 
ii.etur,il  di-i.UK-i---  e,i^t  and  wa-^t  ni  tlu.-  I'niiit-^  wlu-n-  il  \\,is 
(ili-,i-r\  eil.  'I'iie  n«ck>  de-erilnd  1>\  Mu'iiiiaiu  a-  Iniinini; 
a  sui"i.'i--.iiiii  .ildti',^  tlu'  M)Ulh  nIhiu-  imni  '-  Uuiii.-',    ILtrhoiir  cast 
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appt'.ir  to  1)C-  Inr  tlu'  inn-.t  ji.irt  iiurt-h  \  ;ii;itinim  iti  tcxttirr 
of  the  -^  itnr  !ln\\ ,  wliicli  iinhi'lr-  \  il  rniii--,  fcNiiic  :niil  pur 
]ili\  lilii'  put-.  :i!i'l  il  h  1^  ixiii  i!iirk<.'.l  a^  im  iiuiiiii'Hi->  ujion 
tile  map.  I'nr  ciiiuiiii'.iiie  nl  ri'k  ii  nn-  ilu  i!i!i\ii'it  linK 
havf  !)t(.n  iiuiii!)(.t(.(1  in  niik-i  I'rinn  tlir  tup  ilnwiiw  ,inl.  im.  1 
•rii!^'  tin-  k-l-iti'  I'linuiir^  tlu-  i■^l.^n(l--  niY  tin-  -.ciiuli  -^\inv< 

111  (I'-dcr  Vi  ,;i\c  a-^  iK- ir  a--  i)i)--->il)li-  an  account  ni  the  C(in- 
i!ili'iii>  nil  thi'  L;r(iini(l  .a--  tr.i\  i-r--t-.l  .iii'l  al^o  tn  CDiwi^cr  each 
iinpoitanl  lici  a--  .1  wlmK-.  tin-  luxi  ilivi-inn  ot'  tlu-  p.ipi-r  will 
ileal  \-»itii  c.icli  III  tlu-  -cctinii-  alrc.bl-,-  nic-ntiimcd  -rp  ir.ilclv', 
and  in  tin  pi-im-rajiliic.il  ili\i>inn  c.icii  ln-ii  will  hi.-  ciiii-.idi.-n.-d 
M-parat(-l\    t  lirnu-.;linui   il^  lr:iL;tli. 


III.    |i|-:T\II.    • 'V    ri!;i.l)    Wi'kK      \\!>   >-TU.\TIi,k.\liIIc.\I.   Ki;i..\TI().\S 

111'    KiiCK.-'. 

1]  S:i't>iiii  i\t^,><i,!  .')!  M/i;i,'./<  ii;/  till-  .<:ont!i  shore,  shores 
ojOit:t''i  It.nluni)  .aihl  )oi<li  s  )i,>nh  lo  Hhrh  'nn!  ('■'lili.'itr}  Inke^.  ' 
Tlu-  i-Iaild--  niT  tlu-  -niilli  -^linlc  fnrili  tiu-  Iii_;!u-~t  ;i'.c:iil  I'-r  111"  t'lc 
^erii---  cxpn-.i.-d  .111-1  ri-pir-riit  a  parlK'  ^uii!iu-r'_;c'i  ciii->t  i  x-pat"- 
alc-d  I'nia'  llu-  lUaiL-  t  --li-  i:c  I,',  a  -t  r.iii  almul  1  ^'  «  1  ic;  t  in  width  . 
The  wliiiK-  dist.mcc  I'r.nii  t'i-.-  -hnia-  to  tlu-  l)nt■^i-K  id  th'.--c 
islands,  .1.1  llu-  hiwi-^t  dip  nli-rr\-(-d  ■12'-  ,  wnni''.  represent 
ahont  <)(i(>  l\-ct  in  tliie-kiu----  nl  (li-pn--ii--.  atid  il  i--  T^ni'iaiik-  thai 
the  tliickiu---  din>  ncii  inucll.  il  at  .ill.  cxcit-d  i.imio  |\-cl. 
Tlu-  cli,,ill  (p|'  i>'.nid-^  lic^iii-  ,1  litlic  tn  tlu-  ca^t  ril"  tlu-  u.nutll 
of  (Jiu-l)cc  Ilarljinir  ;tnd  c.\tind>  about  li\c  niik---  aiil  .1  h.df 
in  a  dirt-ct'  n  s'^  south  "f  wc-^t.  .\  ~li'.;lit  !>rc-ak  in  ■':(.•  con- 
Miiuii\-  .if  tii'  line  of  i-IaiiiK  si-,  ni-^  to  indicali.  that  tlu-  t  \\-o 
castcin  i^l.iinN  represent  the  iqipcr  p-irtimi  of  tlu-  ilow  The 
eusti-rii  i-l.iiu!-'  are  :i1m)  the  hi_;'u--t  of  the  .;ioup.  wliiili  i-> 
due  no  dou!;t  I-i  ■.;rt-,!t(.-r  erosion  l)a\  in,;  taken  pi. ice  at  l!ie 
westt-ni  t-nd  of  the  i-hain 

The  (.-a^lermiio-t.  or  Hoju-  i^l.iiid,  li.i-^  a  m-iu-ral  i.a  '  .iiid 
wi-st  lie.iriiiu'.  The  rock  ht-te,  de-cril>e.l  li\  i.o.,an.  coiisi-^t-, 
of  laniinae  from  a  cpiartt-r  t  >  a  tliir.l  oi  .m  ir.cJ!  in  thickness, 
havitu,'  a  j^etieral  strike  parallil   with   that    of  tin    i-I.md   and 
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tlif  !.'(■(],  ilii)u:-;li  -^!!l)^\iIl^  i'.!:in\"  ;i:i'iiil:i!iiiii^,  ln'irii;:,s  t:'.kt!i 
;it  x.irii'H-  ]M>ints  \;n^iii;'  fmiii  -'7"'  tn  jijo-.  Tlif  <iij)  nl 
tiit-f  Iniiiii.u  i-  >till  iiKjri-  \;iil  ihlc.  ainl  :i]i])t;ir--  tn  lie  in  nin^t 
(•:i--ii  -tiipir  than  llii  ilip  nt'  the  lluw  ,  ll  i-  in  ^nint-  t'a-,L-s 
i\  1  a  in  the-  njip'i.iir  ilint  timi.  tlii.'  ruailin^--  \aryin'4  lr(;ir. 
.jo'^S.  1i>  71  >  \  In  a;(;nrilanc'f  with  it-^  ■^!rlu■tur^  tiii^  i--l;'nil 
slopi'^  11  lU-iiii;  ilil\  ninre  r,i])i(il\  nn  tho  nmih  than  on  ihr 
south  --ilk,  anil  ihi--  apjihi-^  tn  ih^-  -■Iniu-  lubUr  uatti^  a^  will 
as  atinxi'. 

I.uni;  island,  ilii.-  iirxi  in  tin-  srrii--.  i,-  tht-  lar:;i  i,  liaxin^' 
a  Uii'^tli  111'  aiiout  (i,;ii'!  l\'t  nil  a  lirarin:;  nf  al;nut  JM  .  with 
a  niixinnnn  wi'itli  ni'  n:  m  >  I'cct.  It  al'i'niiN  thf  in-t  rxani])l" 
nl'  the  inn--ta  -i  ruciuri-.  iiaiii.,'  a  i-iitV  ilnn.;  i^■^  nnrlh  --iinri' 
iiii  tilt  ill  h.i.'Iii  at  it>  hi_:iit-t  nniiu,  ami  a  i;iaihial  ascrnt 
nn  tl.r  -nuih.rn  -iik-.  It--  snutlnrii  :-i(lr  aiil  il-  t-n.K  aif  iji 
ihc  I'nri;:  of  a  U-rrarc,  ha\!!i.;  :;  i^'t-mral  luiu'hi  nl  alinut  15  ir 
:;<»  U-i'i,    ai")\-"    thi'   watt-r     Sir    ]'\'^.    j  Tlhs    jwa    was   nn 

■Inllllt     \\nr;!    Mn^^  n    t,i    \'n.^-    \\at  IT  ji  X  '  1    wilL'Il    IIr-    lakl'    s'nnil    ;i,l 

iIr-  U\\1  i"i  pi;  (».iitti'  ii\  iIr-  lir- i  nf  thr  -••rii--  nf  'n-achi.^ 
fnun,!  nil  "cIr-  i-Iaiiil  all'!  li\  tin  nlil  --ca  ia\t  at  ihr  (juvhci: 
iiiit.v.  It--  sarfacr  i-.  r.nt.  !i\-  an\  nuan-  tlal  l.i'.;  i>i\s(.-nts  a 
si'i'a^  nl  iainnnncks  i-f  a;)])rnxiniatrl\-  t.(|ual  iR-i^hl  fnrniL'.i 
\>y  tin  (.nlai  L;iiiu-nt  nf  t!u-  inim-,  in  thv  mfk,  which  art-  iinw" 
n  p!(~i  ntvil  li\'  nptu  triiK',K-  itachiiiL;  ilnuii  in  iiian\-  case's 
tn  till.'  ]ii\  Nl  i,t  w  ;ti  ;  Ka el  Tlii^  ln\\  art-a  i-xIcniN  al.■rI)s^ 
Ijolh  ilnj)v  an  I  I.nnL;  i--la;n!--  at  aSniu  lla-ir  criitri'>,  so  that 
each  wa^  fnrnuilv  liixiik';!  into  t\Mi  i-kiini-  This  :;i\a-.  a 
■^iiuial  ■~n.;,;i.'-iinn  as  f.'  thv  inunu"."  nf  i|i\i-inn  oi  tin,'  ciK-sta. 
riiJL;!.-.  iiiln  --iparati.-  hii'^.  In  accni  (LnR\-  with  tlii>  corrt'S- 
pniiikiK'f  iiia\  'iv  Innkcl  fnr  !  ict  \>.  tt'ii  tin-  k'vil-.  of  oKl  hcachcs 
nh-LTNi"!  nil  tiv  ishui;!  and  e-Krwliiri.'  nn  Lake  Superior  and 
thf  licii,dits  nf  till'  pa--r-~  liit\wi!i  the  sunnnits  ni  tlic-  nifstas 
thrmmlinut'  till-  i--laiid,  a  cm  i\ -jmnikairc  wl.iidi  wa^  in  fact 
I  ilisi.;\ail  in  all  the  i\i--ts  rxaniintd.  It  is  ,il-n  in  aiv'ordance 
with  ihi^  that  ni  i!:n-.t,  if  not  all  cases,  ^nch  pasxs  do  not 
^Inpi  np  to  a  summit  an  1  fall  imniciliattK  awa\  a'^aiu,  hut 
contninc   Inr  --nnic  time  k-\al   at   their  hi^iic^t   |)oint,  hciii:;  in 
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f:ic't  :i  p.irt  of  tlic  tirr:u-.'  Ui  tlir  \v\\\  ni  uiiicli  tln.\-  cririi-- 
i"'"'!  Till'  -kitili  (if  l.oii-  i-l.iinl  In. Ill  the  t.iM  ;iiT,ii(l-,  a 
-on,]  iliii'lr  i!ii)ii  <i\  ihis  jrr.iU'^t  iiuiu  A  cli.miul  carxid 
in  tlii'^  \v,i\,  hi-iiiiiiii-  mi-inalh  uiili  tin  oil.ir-t  nn-nt  ni'  ,i 
Jiiint  ii!  pR-k-  proj.  ctiii-  :i  litlk-  .'huM.-  tin-  u.itir.  iiii-iit  Ik- 
coii'.imird  ilnunw.ird  tlinni'^li  a  ininilur  ni  lnwri-  k\tU,  or 
ini'^l'i  in-  lift  ili'\  It  aiiv  iJiir  of  till  III  li\  tin  rmdiii,;  watrrs, 
(K-pianluii  ii.irt!\-  ii])ciii  l  In  [n  i-i-tr  ui- d'lw  iiwaiil  nf  tin  joint 
ami  iia;tl\  li\  tin-  diiin  ii-ioiis  altaiin-il  li\  tin-  rliaiiin!  at  it> 
lirst  sla;;*.'.  Tin-  (im^tiim  a-  to  t' r  ]'o--il)K  (Kptli  lo  which 
^ucli  a  I'liavai-l  i-oiiM  !»  c-\(-a\atul  lielow  tin-  watu'  U\i-1  by 
wave  attioii  i^  a.l--o  ol  iini)orl  itn-^  in  tlii^  t-oiun-rt  ion  Su;^- 
Ufstioiw  ail-  affor.K-.i  l.\  tin-  lirjuli  of  watn  in  tin-  cliainn-1 
iiorlli  ol  llopi-  i-.lanil,  wliitli  i-.  charti'l  at  jm  fathom-,  and 
that  toward  thi-  -ontli  d di-  of  (Jin-hi-i-  Ilarhi.nr.  >  fathom-.. 
Till'  i-mraif.-t-  to  ij!n!n-c  llarho'ir  i-  ■<  tvpiral  i  vampK-  of  a 
tliaiiiu-1  cro^-ii!,;  a  (.U!--!:.,  aivi  ii  i  I--  .It  li  a-i  .^  or  i<>  f.lt!lom^ 
(il  watvr.  It  would  appr.ii,  tlnnfon  .  tii  it  \\  i\r  artion. 
funihiiifil  with  tin  -tron-^-  iniriTtit-  whiidi  nio\a-  into  and  ont 
(if  tlic  harbour  iind'-r  tin-  inlltnin-t-  of  tin-  win-.i.  are  -ullicii-ni 
to  (.■::c:!vatt-  oiianncl-  of  a  oin-id'.-ratiK-  dipili.  altlioti-li  tin- 
tir-t  n -nil  of  wa\n-  ,iriio-a  aloin-  i-  nnM-l-  to  ndiict  tin-  roik- 
lo  a  tilt    -urfai-v  V(  r\'  lilth-  hilow   tin  .   k-\i!.'    Thi-  mn-l 

i)f  thoti-ht  to  !n-  'In-  i-.i-,-  in  tin-  ali-nn  if  i  \  idi.-iicc-  to  pro-.L- 
that  tin-  v,ali-f  oi  tin-  l.ikt  t-vi-r  -lood  .it  a  lowrr  \r\il  than 
now.  which  could  liaidK  Ik-  prcuii-.(.d  without  dt-mon-~tr,iiiir.; 
the  i-xi-.tcncc  ol  K-\  cI  hcncin---  at  a  dcjith  too  -^rcal  to  1m  tln- 
ri--iilt   of  \\a\c  action  at   tin-  jirc^cnt  k-\cl. 

1  In-  -trikc-  ami  dip-  of  tin-  l.inniKu  oli-cr\c(!  on  Loiii,^ 
inland  wart-  a.-  follow-  : 

l.i':-<lll\'ll  Dij^  Sink, 

lOM  paci-- from  ( a-t  I  nd  17^  2-=,' 

Wc-i  end  J  I  ;' 

I  lie  rock  on  I,<in'4  i-l,ni  1  di-|il.i\-.  -ood  cxmijili-  of  tiu- 
iik-achin.;  of  tin-  roik  from  pmph  h  red  to  \i-ilowi-li  white 
aloiii;  the  joint  ~ 

1  s. .  t.,  -.    ■  ,, 
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Tin  (liirili  111'  ji.  i',itliii:ii-.  :ilriai'.v  nu  iilii  iiu- 1  nn  t!u  tionli 
virK-  <>l"  ll;i  -,1  i-l:iii<l-,  lu-riit--  mi  lln-  -^'Ult!!  --i'li,  :i'-  fli:ini.<l,  a 
iiin-iiK  im!)K  .li-taiRT  (i\H.  'u-]  im  -n;iUT  dvptli  i-  linwii 
iHtwnii    l.niiL;   i^l.iiiil   ;iiiil   C.iiil.i.i,   i-laiiil-   -miir   tliirls    niilc^ 

In   lln-    -.iilltll 

Stack  i-laiid  i-  -i.paratcii  I'mhh  I.m!^  iAaw]  !iv  a.  cliaiiiul 
wliiiM-  (lir^ctidii  mm  -iiiiikK.  iml  lu  ilii,-  iliRriinii  nf  \hv  jnim-^, 
l),il  ratlnr  Ki  tliat  ni'  iln-  -triki-  nf  tlu  1  iniinac  wliidi  Ikn- 
lidid-  ti.wanl  ;ln  oiuli  iHid"  tlir  -tiicral  -irikc  u\  the  llnw. 
Slack  i^kiml  aKn  im  'Inulil  n  i):i->.ii!-  a  luvMr  i<ari  nl  llic  linw. 
Tlu  jnimiii-  i--  \(r\-  ])rir!iiniiu  mi  tlii-  i-laiul.  a-  well  a'-  nn 
I.miL;  i-liiiik  riic  I'tarii'L;  nl'  llic  iuiiil-  i^  ^i>  .  am!  wlicrc 
oxcavatiil  liv  the  \va\i-  mi  I'lc  K\il  Icmki-  a-lji'lnir.;  !ln' 
south  shmi-  tlu\  fmiii  Inii-  tiiml.c^,  like  link-  caii.il-,  a^ 
iniK'li  a-.  KHi  \ariK  in  Ini.tli  The  ruck  i-  iiuu'li  t!ic  -ainc  a- 
mi  the  iitlur  i-laii-N  alrr  i-lv  vi-itci ;  liir  iliri  ctimi  of  kmiiiiatinn 
al  tin-  '.vi-t  in;l  111  tin    .-land  i-  (m    ilip.  S    .ilimil   («i 

(  In  Ship  i^l  iMil.  a'lmit  a  mil-.-  ami  a  i|iiartcr  wc-^l  dI  Slack 
iskiii'l,  liu-  cuv--la  fitri!!  ilimi  i~  nut  -n  a;n!arcnt.  the  wluilc 
i-laii'l  liaviii-  htcii  wmii  'luun  In  the  !>\c!  of  the  terraces 
alreail\-  de-crilieil  an  1  pve-.entinu  a  low  llal  .ipjiearanee.  no- 
where more  t'lan  i^  or  ji  i  i\  ,  i  h.i-h.  The  -anie  ditYereiice  in 
rate  of  iacrea-e  of  depth  off  the  tlorlil  and  souUl  shrire-  el^e- 
wheri'  ol)-.erved  hold-  here,  l.auiinaiimi  is  <|uile  iriv-ular  in 
dirLClion,  the  -irike-  and  diji-.  ol.ser\ed  were  a^  follow-  : 
l.,H.iti,'H  Sink,  l^ip 

S.  v.  point  45^ 

W.  point  (>f)°  35° 

Average  =;n° 

Twr)  ])iinci]ial  direction-  of  i'lintim;  weri'  olisir\ed.  viz. 
2()S~  and   :  lo  . 

(  )n  Cruii  i-Iaii.i.  \sliich  i-  nowhere  of  -re,.!  luTjlit.  the 
laminae  -irike  47  and  dij!  a.liont  \erticalh  .  Tlii-  i  kind  lias 
a  uia\ei  licath  on  it-  iiorthelli  -~'v\>:.  the  mii\  lieach  iioticul 
oil  the  entire  jroup,  A  snuill  i-lam!  to  the  \'.a-t  of  it  !ia-  been 
-phi  into  four  i-lel-  li\'  t\vo  lai.;e  eroded  joinl--  cro--- in;4  al 
t-i.;ht   aii-les  and  fonniir^  canal-  ihron^ii  the  i-laid, 
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Till    Ilic'-I    wr-tcril   i-^l  ;lb!    \i-iH-!,   I'lH-  111    till-  >(.-i.m11im1   r.iill 

Kiiik--.   i-   liiw    iiiiil   il(n-^  ii'it    ixliiliit    tin    ili^ti'U't    1  liniiriii'iii 
t'liuiul  ii;  (I'llii-r  |),in--  i.i'  ilii--  llnw  . 

Thr   r()^.■k■^  wliicli    ll.irik   tin-  riitr.uuv   t)  'Jm'jir    Il.nhniir 
tjcliiti.;   In  tin    i!-i\\    \\l:ii!i   i,\ii  !!'!■,  .iln'i'^    •   -iijt    ]);irt   nl'  tla- 

MHilli   vu:i^]  111'   tii'    i-!,!TlM  :'Il(i   fll'Mii-iH-^  tll'1-.l   111"    ill''   fll:ilrc(l(itiy 
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rxhihitini;  :i  '-uTki-d  tviiik'!'.!.'\-  to  ctihiiiin.ir  ■^Irurtiiry  in  j),:rt--. 
Tlir  i--kii!ii'-  wiiliiti  till.'  hiriiinir  ;".'nu!i  nN'i  lulnii.;  tn  tlii~  ilmv. 
'  III  tlu-  •^ini'ili  --i.ii-  111'  .\.;;!if  isl  iini  tlir  rm-k  i-  l',iiil\-  (ii-i  imtly 
iiKir!;i-il  li\-  inhiiiiiKir  ili\  i-imi-,,  ,i;nl  i-.  likick  ami  \-il.-iii;i-.  in 
;ip|ii  aiiiiHv.  ii;i  thv  iiurtli  -iik'  it  i-.  i-:!r.rli  ::;()re  sl;!tc'\'  in  !i-\ 
tiirc  iiinl  L;ri  \-  in  ml'inr,  [.Lirui,'  ,:'.!i\\;-l'.i!i --  lillri!  witli  i;iu'- 
lliv^l  and  aL::ilr  nrclir,  aihl  al-n  --tiiill  \i  in--  nl'  (.•jia'cxilnnw 
TlicM.-  arc-  ntli.-r  a'ii\  L:i!nk--.  lilli-l  with  rr\ -iilliiu-  n-d  irl.Npir 
and  \-iitli  a  ,;,rt-i  ii  earthy  material.  'I'hi.-  a;!i\  1,'dtiU--,  hrrt-  arc 
Very  lar;;i- and  aijparcntlx-  rc-;)n.Miit  a  "  ha- a!  ani\  ,i!a!nid,  '  ' 
a  fi-atiiri-  wliirli  ai->n  ajipi-ars  at  otlu-r  part--  nl'  tiii>  llnw,  -did 
tiirntiL;lHint  lia-  I'nrniatinn.  TiK-  fi-Kiiic  p.iri-  nf  iln-  nick 
nt!  thi-  i-,la:id  arr  k----  rnhiMMcir  tiiaii  tlu-  \itrrmis  jiarl-^,  hul 
I'll  ilk-  iH-\t  idi.  I  tn  t!n-  wr-t  til'.-  k-I-itii-  trap  sImw-  well  ik-- 
\t.ln]ii.ii  (-()!i;iii'i;:r  >inu-tn'f.  tin.  crihiinn-^  wirxin.;  in  pn-iiiici 
irmii  liori/nntal  to  a  dii)  tn  tin-  i;;ir;':i  nl"  71/.  (in  I-'i-'a-miaii-- 
i  land,  the  lar^'f-t  nl"  th-.-  :;ri)Uj),  thi-ri.  i^  a  vi-in  nl'  red  l\ld--iKir 
rnnniii-.;  i-a-'t  ami  wr^t  and  t-nntainiii','  1  ■ricci.'li-d.  !'ra-.;i!K-iits 
nt'  till-  wall  ruck.  Tin-  i-laii'l  -nniii  nt'  i-'i-hv  rni.in  ■-  inland 
ha--  rnck  nl  a  (.'iniip art  i.  xiurc  ,;;  1  w>-ll  niarki,-.!  (-nkininar 
-triictnri.-,  :i:'.il  thi.-  :-.'.;ni.-  dv  -^-.ipi  ion  a;)];!;!^  to  tin-  rock  011  the 
point  at  ll'  wc--t  -id.;-  01"  t!iL-  ha.rijonr  tiiouth  Tlu-  rork  on 
tlk    li:;lltlinn-i.-    pi  inl    i>    ni-'rk.    ri-^ir'nu^  innkirv,;.    tra.\rr-e-(i    i)V 

cracks    which    -n.;;.,'c-t    (.-nlinun.ir    structure,    and    .liTi.ct-    ila- 
C(3nipass.      Thi-  liind  i-  im,   j  nn  t'li.-  aia]). 

I'ollnwiii;;  the  iiarhonr  --hori.'  eastward  irf)!n  the  lii,dithoiisc', 
i  jieciili.ir  detril.d  rock  was  o!)serve.l  Kin-^;  iictweeii  no.  2 
and   the   next    i^neon-   hed,    and   coii-i-liii'^   of   a    line  ;.;rained 

I  Ir->ain;,  (iji  Lit   \i.  i^i. 
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L;ivi-r.  lualrix  roiiliiiiiiir^  ;m-ul;ir  fni-^i'ivni--  nl  tin  id  klMtic 
nic-k  1k-1.)W  ;  Uk-  lu'd  i-  of  an  im-wii-.i>HTahU  ihirkiK-  ikh  ujix  111- 
suiiU'  -•<.  iVct  <.!  -iH.ir  aiicl  i-  lolh.v.e'l  !.v  llu'  ivMi-h  i)n.\yn 
porphyritic  mek  with  -ri-cii  sp,,t-,  wliidi  fornix  tin  lu-.l  ni  thf 
liarlmiir  and  il-  luirtlRni  shore-.  Tlii^  nak  ajip.  ir-  0,1  tin- 
M.iiili  >hon-  of  till-  !i  ii-hoiir  a-  far  a>  thr  l"i-.hin-  Miiioii  oi  thi 
r,iM,th  Tackinu  Coiiiiiany,  IkvoikI  wliicli  ur)  rack  Lxpo-urt-^ 
(u-iair  nniiid  th*.-  sliorcs  of  ih.v  harliour  u-ilil  a  point  on  the 
north  side  considc-rahly  west  of  ilif  ..M  miiiin-  e.mipanv- 
wharf  is  readied,  where  t!ie  same  roek  is  exposi-,1  It  hows 
here  a  laminar  stniciure  willi  laminae  from  one  to  lonr  inches 
thick  ami  hearin-  :■,^^°.  dip  vertical.  The  weMern  end  of  tlu 
hr.rhour  is  also  coinposi-l  of  beaches  made  iij)  of  the  mi.Kr 
h  in'4  rocks. 

i'oHuwin?,'  the  path  lu.rilnvard  from  the  old  wharf  toward 
Chaniul  lake,  we  pass  over  an  oM  bcudi  at  a  sli^'ht  ilevaiion 
for  some  ,',75  paces,  before  encounteri.v:  an  exposure  which 
marks  the  base  of  the  red  (inart/less  pnrplivry  of  OudnH 
Ilarlxnir.  and  ctmtains  inclusions  of  the  toek  iinmediateh 
bdow.  This  is  followed  i>y  the  rocks  of  liie  next  How,  npre 
seiited  at  its  upper  side  by  a  black  vitreous  rock  with  ])itted 
surface  tUic  to  the  wcathcrin;.;  ou>  of  plieuocrvsts,  and  inter 
sectetl  by  what  appear  t«>  be  .;popliyses  of  tlie  overlv  in^'  flow 
Inuiiediatelv  beyond  thc-se  exposures  a  well  marked  terrac 
of  sund  and  i^Tiivvl  occurs,  of  which  the  top  ha-  .m  cKa  mon 
of  ;ilH)Ut    I  diove  the  harbttur.     The  Kvd  at  llie  io..t 

of  this  ten.i.v   ,,.,.  about  vo  feet  elevation.     Takin-  a  tjeiu  ral 
di])  of   17°  for  the  two  tlows  iinervenin.i;  betwtrn   ihi-  [>oiiii 
and  t!ie  lij^hthouse.  a  thickness  of  about  s.v>  feet  is  -iven  loi 
the  iiitchstone  and  of  (-o.s  feet    for  the  (juartzless  ])ori)li\r\ 
The  pitehsione  llow  ina>  be  thicker,  owini;  to  extension  nncK  i 
water,  but  any  additional  thickness  here  would  I'.ave  to  \n 
l.'.ken  from  the  estimated  thicktuss  of  fdsite  in  the  islaml 
to  the  south;  hence  ttu'  known  li-ures  may  be  allowed  to  stand 
Northward  of  tlu    tirrace  mentioned  a  raised  beach  occm 
7  feet   higher  •  i,;.^  feet),  and  fmally  another  level  occurs  ai 
\i)k   :iiid  an  )th.<-  '.t  no  feet,  which  is  aWo  the  level  of  Clunmel 
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hike.  :!ii<l  lluiircirr  I'l'  it-  niiiKt,  lli/win^  ;lir(M!^li  ,i  cliaiuul 
w(irii  in  tlii-  liill  a-  i.  xplaiin.  i!  mi  ]i.i-r  17.  aii-l  llu-  -uniiiiit  ul 
till'  trail,  Iviii:;  cnii-i' Krai )!\  lulnw  tin-  hill--  mi  litlur  --iclc.  is 
aliiiiit  .;;<i  li.\l  al>n\a'  llu.  iakr,  Tli'.  (liitfii'iii  di'  ilif  pa'-s 
llir()UL;!i  whii'li  ii  run--  i--  ahmit  v<  .  11k  nn'k  .it  iln  ^iiiiiiiiit. 
i-  llu-  ->.;nir  Mark  r"ik  of  rt-inmi-  nr  ])iarl\-  ii/^trt-,  jiittnl 
-urlai-i\  ami  roiK-lioitial  fiafUiri.-  ~-i-rll  at  tlu  tup  nl  tlii-  llow. 
Almi:,'  tin-  south  --lion-  of  Cliaiiiul  iakr  tlu  HK-k  form--  clilTs 
friria  1(111  to  J'rfi  fci.  t  lii.;li,  I'xliihitiiii;  a  wt-U  iiiarkt'l  rnluiiiiiar 
sl.iK'turi  In  pku'c-^  at  iIk'  fool  nf  tin  rlilT-  ilii-  imk  i-  more 
fiKilic.  aii.l  .;n.\i'-li  or  i,'rn-iii--li  in  luloiir.  v\itli  ri<I  ^ti\'aks 
and  --poi-,  an.l  al-o  with  a  U'l  paim,'  wliirli  apjiiar-  to  ])v 
inainh  irmi  o\i(U\  iiiarkinL;  it--  joint--.  I'lii.-  iiovtli  slmri-  of 
Ciiamicl  likf  ri--!.-.  1j\  rirlily  uooiU-l  slupi--  lo  iii.;li  ri<lL,a'. 
(livifk'il  at  ,1  point  jii-l  oppn^iir  ilic  laiiilin^  on  llu  ^milli  ^\i\v 
\i\  a  (I'.lik-  I'lroii-li  wliiJi  1  ir.iil  iea<K  north.  'I'lu.-  hii;lii>l 
P'diiit  of  thi--  dilili  i-,  alimit  v«  l"'t  .il'ovi-  I.akt- Siiiitrinr,  at 
which  It  \  <  1  it  I Aiiaiiil-.  on  tlir  north  -iik-  of  tlu'  ridur,  into  an 
j-.\U-nsivc  U-\i-l  u;ro\\ii  up  with  aider.  'I'in  roik  of  which 
thi--  raTi'.,'('  i--  t-omjio^rd  i-  \irv  --iniil.ir  to  the  loji  pirt  (A  tin 
llow  (,n  the  --oiuh  -idr  of  Clianuil  lake,  ^houiii'^.  if  aiuthin^ 
.1  more  eJM-eh  ]iiiied  -urf.iet  and  luort'  \itrf(m-<  hi>ire.'  .\ 
teinarkaMe  feature  of  ihe-e  hill--  i>  that,  i-ontr:;r\'  to  the  an 
eral  ink,  tlu\  ixhiliit  alnir^  their  ^oiitliirii  slope  near  the 
loj)  a  line  of  elilT  fai'iii^'  snntli.  which  mi.;lii  In  referred  to 
erosion  l)\-  tile  walir  wluii  .it  lh.it  level,  hm  ha^  no  .ipji.irent 
livil  hiiicli  at  its  iiiMi  1 1  therefore  seems  lik(  K  tli.it  il 
iiiaiks  ihe  line  of  ,1  fiiill,  --iniilar  Im  tho^e  o!)ser\ed  hs  Lane 
on  l^k  Ko\alc.  h.idiiii;  sontli  and  with  its  dnwn  throw  on 
till  -outli  side,-  the  line  of  faiiil  heiii;;  parallel  lo 'he  strike. 
Lack  of  time,  liowexer,  prevt-ntefi  a  closer  examination. 
The  ])iiud  rock  seen  nil  tile  shore  is  the  oiilv  one  eiicomitend 
in  the  delik  iielween  the  liills  (exposed  at  Sso  paces  iitjrili  of 
the  lake!,  wlikli  militates  against  the  supjxjsitioii  that  the 
irre;;iilarity  is  due  to  a  ilyke. 


l>.v  .1  fault.    It  tlVB  <& 
■  m. 


Michigati.  vnl  fi. 
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Col<hv;;t>.i   hii.o,  half  ;i  iiiilc  iiorlli  s)!'  Clianuol  laki ,  lii>  al 
a  Ivvd  of  forlv  fcil  bchnv  it    .:.x)  feet  ul)ovc  I.akc  Superior i, 
a'i<i  cirains  tu  the  nortli.     I'u'^'^in:;  ovir  tlic  trail  from  Cluin:it  1 
Liki-,  ll'c  trail  for  2=0  pai-i-^  rises  only  10  foot  ah'ivo  Cl!:;in!i': 
lako  I  J5<>-f(iol  IfVt'i      tliiii  a  slocp  rise  of  75  firl  to  a  K  \ ..  1  n! 
alKJUt  ,',23  fctt  follows.     Just  fiillowiiiL;  lliis  tlu    Milk  i)ilti.''i 
diabasi'  porpliyriu-  i,'i\rs  way  to  a  red  (jiiarlz  i)ori)liyry,  a:ui 
the  trail  drops  to  llio  .-^oo-ioot  lovol  wiiich  it  i!i:'.i;u;ii:is  with 
a  varialion  of  a  few  fwt  until  about  150  paces  froni  CoMwator 
lake,  where  the  (le>-celll   to  the   200  foot   level    li(-iiis.      Cold 
water  lake  lies  on  the  •.-.orthern  e(l,L;e  r)f  the  first  of  tliree  >uc 
cessive  Hows  t)f  (jtiartz  porphyry,  which  extend  ;hrouL;h  ihi 
eeiitri.  of  the  islatid  from  em!  to  end,  and  are  eroded  to  a  level 
surface  over  a  iarj^e  extent  of  tlieir  area,  underlyiri'.,'  moM  of 
the  swamps  and  hikes  of  the  centre  part  of  the  i>i and       I  hi 
thiekiu-  of  tile  two  liasic  flows  on  the  south  and  north  --i'K- 
•>f  Clunmel  lake,  measured  on  the  24o-fi"''   '  \    '    -' ,  ni-  t.    '■■ 
about  i<)f>o  feet,  takiii.t;  the  dip  as  17^. 

I'mtn  the  west  end  of  Ch;mnel  lake  a  tn'il  ;U)oul  :.'««' 
pace-  lom^  bearini;  .^15^,  runs  over  the  uurtliern  rid-,  to 
Mirch  lake.  The  to])  of  the  ridue  is  520  feel  above  Lake 
Su])erior,  and  Birch  lake  about  420.  A  schistose  rock  \<>\i\\i' 
on  the  northern  sli)])e  suiji^ests  alteration  alonu  the  liiie  ol 
tin    f.iuh  already  noted  farther  east  on  the  same  rilUi-. 

Hon  rxpositl  on  traverse  oj  road  juoti  Omhcc  U':i 
hi'ui  .'<'  i'uihir  Mini  T.eavim,'  the  old  wharf  on  the  noiiii 
siile  t)f  Ijuebec  Harbour,  the  rf)ad  winds  westward  aloii.^  the 
sho,  .  from  which,  however,  it  }jraduall\  reee  !e-.  ami  ri-ini; 
over  successive  banks  of  shiiiv;le  reaches  the  foot  of  the  lirrace 
alreadv  noted  at  alRUit  one  an«l  a  third  miles  from  th;  wharf. 
The  rix'k  exposed  up  to  this  point  is  entirely  the  red  i|u;'rt/less 
porphvrv  seen  on  the  shores  of  the  harbour,  .\fter  a-cenditii; 
til'-  terrace,  whose  toj)  lierv  is  ri.s  fiet  above  the  lake,  the 
roid  folliws  a  str.iifihl  west  course  alontf  a  lot  bound"r>'  for 
allies,  the  level  continuim;  the  same  except  where 
1,  n  •  .  I)v  the  valley  of  a  creek  at  alxnit  two  thirds  the 
dist.iuee.     N'ear  the  end,  however,  a  ijradual  de-cent  beijins 
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aiil  t/K'  re  1  (lu.irtzk-^--  iDipliyry  i^  i.-xp.)>..l  a'^iin  ai  a  ii'iiiii 
ah'uit  lialf  a  iiiik'  irn-.n  wIktc  tlu-  road,  wliioli  iicrc  oiirvcv  in 
the  vmlli,  ruaclKS  the  1  ike.  Hjfore  reaching'  tlie  lake  lliere 
ill   ^'  vi-r  »1  exposure^  of  tlie  l)Lisic  IIdw  lyiiT(  iitider  tho  quart/. 

.  (iphvry,  and  shortly  after  reudiiii ;  ii  i.'\>-  eoti'  ct  is 
..  \|)wed  on  the  shore.  Between  the  two  flow-,  tliere  exist> 
a  detrital  bed.  wliose  unlrix,  ori'.,'iiiaily  a  clay,  is  now  of  the 
t!  itu-'e  of  a  porcelain,  and  contains  fra'jsnents  of  i!ie  basic 
i>w  it  and  of  still  lower  (jnarlz  iK>rphyries.  Tnis  slate 
...i  .  .nil  lii'.s  tnr.iierous  sin  ill  ImhUcs  which  at  first  appc  iratice 
•(  -v!iihle  f')s>,i!>.  Tills  is  especially  true  of  so.ne  whose  furiiis 
•  linijula.  as  the  black  material  of  which  they  arc  e mi 
;i>M'  I  .:.;ives  a  decide!  reaction  for  plinsphorus.  A  nui!il)er 
of  these  were  referred  to  Charles  D.  Walott,  Direotof  of  tlie 
1  iiite<l  States  (k-olo-^ieal  Sur\i\ ,  and  to  ( '.  I'  M  itlhew,  of 
.St.  John.  X.U..  botli  ijf  whom  decided  a>,'.uiisi  llie  hypothesis 
of  uri^anic  siriiciu''v  for  tlioe  bodies.  Dr.  Wa.lcott,  after 
r  ferrinij  to  somewhat  similar  forni>  iVom  the  art,dllites  ni  thi- 
liipestone  !)eds  of  Minnesota,  and  the  .ir,,'illitis  of  the  IkU 
.Mountain  beds  of  Montana,  wliosc  ori:,dii  i--  tracv'able  to  con- 
cretionary action.  s;iys 

1  \i-r\  iiiiieh  rev;rel  tliiil  I  caiiiioi  iiktilifx  them  as  fo-,--il-,, 
t  11  would  be  a  mo->t  Intere^tin.;  and  vahuible  coiitriimtioii  to 
tile  pre-Cambrian  fainias.  Tlie  })resence  of  the  phosplialic 
material  appears  to  indicate  the  presence  of  crsanistns,  but  I 
liave  found  the  same  in  connection  with  concrelio'is  i;i  the 
lire-Cam!)ria!i  .\l'.;onki.i!i  beds  of  the  lUh  Mniiitiia-,  .Mum  . 
and  the  ("iraiid  Caiivon  series  of  .\rizona.  riio>.i)iiatic  iiouiili  - 
occur  in  the  Camlirian  rocks  of  New  lirmi^wick  (desrrilitd  li\ 


('..  I'    .M,il! 


whiel'  appear  in  l>i/  nl  ori;aiiic  ori-in       W'li.it 


the  life  was  that  piodin't-d  ihc  phosplialic  niateri.il  in  the  roLk- 
that  you  found   1  think  is  yit  to  be  detenniiud 

Dr.  (".    I".  Matthew  replied  as  ft)llows  : 

"  I  have  examined  the  objects  you  sent  me  from  .Miclii{)i- 
coten  Isl.ind.  and  cannot  recoi,'ni/e  them  as  fossils.  They 
appear  to  me  to  have  berii  o. iiieretiotiarv  growths  in  what  has 
originally  lieen,  perlui]  uminou^  lint  whether 
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ihal    'iT   IKpI    ihi     olijiets   'aw   iinl    iinw    1  )il  \llllill(iU^.       'i"\U\     ll.iVL- 

a  liliniii-  iriiiinn  whitli  ii^alK  tin-  (.'iiiu'  in  chik-  cou(.-rilic)ii-. 
Ill'  i!k-  lii/pir  ili\i-ii.ii  I'l'  ilu  Si  j.ihii  '^Miiip.  which,  iinw  in 
carlinnaetiiu-  -h.ih  ,  w  1. 1\  jnci'ia'ih  at  ih-i  in  liiuuiiiiioi!^  -h  ilc,  ' 
iSti-  l"i,;.  .; 

Xntlh  III'  lili-  lith  thf  Mark  UulaTillMr  111'  Ch.dUK-l  lakr 
^lu  ri.(.(l->,  hni  at  il-  -nnlhiiii  i'l.;i,  ili-]ila\  iiu;  cn'ca-^ional 
lari;i.-  ;mi\'.L,'(luK-s  liUiil  wiih  :|iia!t/  irx-iaK  or  riiaK'tiloiu-. 
'ri;e  wiMtlu  I'in','  (if  thi-.  ruck  hiir  aNu  lake-  nn  --iihci  niila.l 
fnrin^  cnniiiusi  il  ot'  1.  (inrc  Hi  I  if  livti-  which  wi.iihir  (ilT 
tiiu-  aiur  anntlui  inaihti  '  k'nmi  the  cniitacl,  ihi'  ruail 
I'nlliiw-  thi  ^hiin-  al  the  h  \  (.1  \<\  Uu  lii\\»-t  rai-cl  laach, 
ahnul  1^  lilt,  till-  -aiiic  nuk  iiiiuaniipin-  nn  ihc  iinrih  'iik' 
111'  ihr  iiiail.lnr  almiil  a  (|\iaMti  nl  1  iiiik  .  ihii!  Uirn^  a\\a\ 
iriini  1  ht  hike  and  a-tillil  In  a  U\ii  almnl  )S  fr'.I  aiiin,i-  thi- 
hikr,  whiTi-  the  sann.  ruck,  here  i  xliiliiiin^  a  (idiniuK  por- 
Iih\ritic  character,  i-.  cxpuscd  I'nr  ,1  di^taiicc  ni'  177  van!- 
I'rnni  ihc  Like,  whui  liic  cnnlatt  wiiii  iIk  nn  ii'i\in:;  rid  pur 
lill\r\'  i~.  readied.  'I  he  rn.ld  liilliiw-  Ihe  ciiiLut  Inr  -iiuii' 
(li^tallCl■.    the    twii   iiick>   luin^    ahiiii.;lil  nnd     i--   I'.ir   as 

978  yards  limii  the  --hnre  wiiert  th<  Li^i  >  ,-.ne  ni  tin-  uiela- 
jiliyre  i>  parsed  Tin  K  \  el  lure  i-  .ilmut  711  ft  i  i  .\t  th( 
edi^'e  nl"  the  lir^l  pnr|ih\iv  cne-l.i  ihi  hei-ht  i^  Jin  ieet.  and 
the  --\\anip\  InwLinil  inmiedialeK  -ncciidinL,'  i^  at  .ilmnt  i.mi 
feet.  'I'lie  I'lickiH-- ~  (if  the  lir-t  pnrplivrv  llnw  heie  p.i^-,ed 
is  estimated  al  ;^'i  feet  The  dip  .It  iN  snulhern  eili;i-  is  jn°. 
Asoetldinu  the  slnpc  iif  the  ne\l  clle-t.i.  K  \  rK  nccnr  at  .:nn.  j;n, 
fnlliiWii'l  li\  .1  \.dle\  cnl  diiwn  In  I  s,  ,.  and  lin  ill\-  tile  rid^i'  nf 
ihi  1111^1,1  ii~i-  In  ,JS  feel,  ,\  InW  i  r  le\c!  J  ;n  ftet  fiillnw^, 
and  I  h(  tn  ill  hei  n  ed::e  i<i  tin  lli  i\\  ri  -i  ■>  a,,iiii  In  ;  k  1  1 1  i .  i  hen 
drii]!-  nil  .i',;,lin  in  ihe  nnlli  1  nl  till  lir^l  l.ikr.  at  2,'?5  fei't.  The 
tnt.il  thickness  nf  this  sicnlld  iinw  nf  (|U,i  1/  pnrjihvrv  ,il  a 
dip  of  Jo'^  ifstiiiiated  i^  al.niit  ii'm  feet  li  i-,  iiniiiedi  ilel\ 
succeeded  li\-  .nmilur.  .ifier  'appareiiiK  .1  thin  l.i\er  nf  ml 
saiiilvloiii-,  '1"1k-  thickness  hutli  lieds  is  istiniated  at  im; 
flit  <  >ii  tilt  llaiiks  nf  this  rid.,'e  marked  Ievcl>  iicciir  al  ;in 
uid  the  Life  which  fnllrws  ii     i.iiuls  at  3<X)  feet.      The 

[le..S| 
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i|ua!t/  i»Ji])li\  i-\-  iurr  i-  siuwiikd  !)\-  a  c^  .iiiiiKuK-  cr\  xi.iHitK' 
(■li\  iiK--ilial)a--e,  and  llii-  in  turn  li\  a  -iux(.----i(jn  i  if  thin  htils 
wiiicli  max  In-  il(s(,-ri!)r(i  a-.  i^  jiilcii-t  me  (lialia--t\  .j 
quartz  inir]»li\r\,  ^  nulajjlixri'  ani\ ',.la'iii,lal  at  tl.r  tup  . 
(4)  altered  i.livinr  dialiasf,  i5>  "  !u-trc  n.dttUd  nulajilix  n  ,' 
all  (if  wliirli  (KTur  aluii.;  tlu-  'ictc--  nf  tin-  lakv.  'rinir  din  i- 
niit  aii[Kin.iit  hilt  nia\  !)i-  l.ikina-  Juait  \n  .'  At  ll'.i.dip 
tlifv  liavr  a  ti.t.i!  tlii^'IsiK^^  i>f  1^7:;  fni ,  (  n\  tin-  mid  lu  twctii 
this  lakr  at  111  ilk'  (Jm  lirr  mine,  for  a  -nat  jiati  nf  tin  di  -tanci' 
the-  rofk'.  ail-  ».-ii\iiiii  with  -nil.  The  ;(ii  >  fma  K  \  i,l  i,  main- 
taiiuil  lor  -(ii:r-  di-tani.i-.  to  a  pniut  alinul  i.cimm  \ard-  from 
the  inuie  ojipo^itr  a  lar-c  hill  on  liir  wr-t.  'AJun  1  hr  iK-^i'i-nt 
lK'i;iiis  and  roniinut^  to  tin-  lake  I  »r  CoKnian  11".  noted 
hcaclifs  lurr  at  j;s.  -").  i  j>  to  17s.  (>=,  :o  7,s,  and  i,  to  jj 
fict  ri-pniixalv.  Hilow  tin-  lii-tir  n;ot  tl<  d  inilaplivrc  ht/d 
la  a  nuiuion'/d.  th.  rt.  i^  a  ftl-iK  llow  wi-in-  up'ir  (|nart/ 
liorjihvrx,  liaviii;,  tiiirkiu-^of  v>-  l"l.  and  thi-  i-  foll.,\Mil 
h\  a  hand  of  diaha-r  poipl.\ritc  of  .;(.;  f.rt.  whioh  form-  the 
mass  of  the  loft\  hill  to  tlu-  wi-t  of  tlii'  road  thii-km---  i -ti- 
inatfd  for  40'  diji  ,  ImIow  this  ijow  ilu  rr  follows  a  slup,. 
io\(_ri-d  ii\  sdik  which  i~  jirohahh"  underlain  iiv  time  distiiift 
luih,  a  idU'^lonuiati-,  a  ]iorph\i\',  and  a  '  histrc  nioi  iKil  " 
rofk,  ol  wliiili.  ho\\i\ar.  onl\  tlif  coii'^lomiiatr  and  !  hi  imr 
plivr\  aic  t\])osid.  'rill'  total  t  hickin  s-,  ,if  ik,  ihuc  i-,  at 
K-at  II  (o  i\ti.  nuasuriii-  to  i!r-  Mmiinit  of  t!u'  rlil'f  hihind 
tlu  liousvs  at  thi  mini,  which  is  composid  of  n-i  am\^daloid 
au'^lonurati  'I'hi-  is  lollou.d  h\-  a  liistrr  nur,  tied  nuk, 
lliis  in  tinn  h\-  a  diahast  ,  and  tlii-  hv  an  anuudaloid  which 
f(irius  till  lowi-t  ixpn-id  rock,  on  ihc  ])oinl  in  front  of  tlic 
cave  Used   a-   a   pov,.lcr  lion  c.      Tin    thickia-,  of   ihcs,.  heds 

III  the   waul    lili'      ina\'   he   fixed   \Mth   conddirahie  aei'inaix' 

It  (14s  fill, 

(t,)  Sdlii'H  i  xf^i'scd  on  lite  slions  in  /)i/,v,w'(i</  unind  ///.  .,i\h)>i 
•  ('</  0/  the  island  jrom  Oiichcc  Hutbour  to  Ouibcc  mini  la  ,i\  in_; 
ihe  lighthouse  at  the  h.irhoiir  mouth  and  proceeding  eastward 


I   1)11'  rstim;iui| 
,,ri  .I'lT  tliiin  ,50°  . 
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;i!«)!i:;  I'lK'  ^.'-!orl•,  the  same  llow  is  cxpiisfi  on  i'r-  sIio-l-  and 
ihlaiKis  lyiiiK  alon;;  ii  I")-  --ix  '.iiik->.  ( lu  ili<  i~i  rii-  Iviii- 
soiiH-wliat  i-asl  of  tlic  lurl.uiir  it  is  travcrr,t.tl  by  vtin^.  ol  c  iloilc, 
wliii-h  have  the  Ix'arin;;^  us^"  and  22S°.  The-  co-jrses  which 
hive  the  kiltcT  direction  are  lilleil  wilii  l)recei;Ued  Ira-^tncnts 
of  rock.  The  rock  weathers  »)ul  on  hotii  siiies  of  liie  veins, 
which  -1  !n<l  UMM^^lit  in  the  centre  of  the  truUL;h>  thus  formed. 
The  liip  i-  ;:'  ail  14°.  Much  of  tlic  Ixni  exliihits  colmnnar 
structure,   eiilier  distinct    or   incipient,   in    some   ])kices   the 


crack:-  •  •      ■ 

fractui 

cracks, 

to  the  u.'   i.,<  . . 

sliallow  I  >..;.■   : 

several  kin 

tile  larijest  is  ■■ 

crv-lalline  cak\ 

ii  ill  I  he  onler  given 

(Hat)a^e  porp'ny-  ■ 

i!id  of  I'.iis  ha' 


cubes  instead  of  colunnis,  in  most  parts  the 

i.'tlv  cotirli-^iiikil  and  tiie  lustre  vitreous.     The 

iiied  wilh  a  red  "  paiat."  d.ue 

;    ■  ':•'.  i';e  rocks.      In  the  wide 

I-        .:>  Ilarbinir  ilure  are 

e  are  distinctly  l>an<ied, 

i'h,  has  a  central  ban  1  of 

.  a.id  screen  ham's  ilankini; 

The  rod;  here  tak^s  tlu-  character  of  a 

ih"t  at  Chumel  lake.     At  the  eastern 

;  oer  pari  of  the  porpiiyry  of  ijuebec 

This  is  separated  from  the  j>ilchstone, 


he  east  of  the  'oay,  by  a 
•tuv  ca'.cite.     Jusl  al)Ove 


1  lariiorr  i>  exjMised 
which  is  continued  on  tk.e  ! 
l/fd  of  ^tratilieu  sliak'  cuni 
tliis  shale  the  Ijasc  of  tlic  pitchstoiie  llow  is  01  a  dark  chocolate 
colour,  itid  !•-  npjiarently  of  the  nature  of  a  nasi!  aniy^'da'oid. 
A  bodv  verv  much  resembliui;  an  ortluiceris  was  found  in 
this  rock    See    Ii.;.  4  II   is  composed  of  clDlcetlony  with 

some  calcite  and  presents  a  chamL'ered  appearand;  tiie  s-pia. 
liowever,  are  i)erfeJtly  strai.ijht  instead  of  bein.;  curved  l!  i- 
siurouniied  by  a  somewhat  denser  1  i\ir  of  tlie  njck  it-di. 
which  t>orrespon(ls  to  Irvin,Lc'?>  description  of  the  cvlindric>il 
"spike  amvj.rnules  ■■  of  basal  aniyi,'daloi(is  eisewliere  in  thi- 
formation.'  He  says.  "  Tlie  amy^dules  at  limes  take  on  .■ 
cvlindrical  form,  wilh  the  axis  ai  li^ni  anijki  to  the  bcldin;;, 
sometimes  exutulinij  in  tliis  way  10  a  kiu,'th  of  several  inches 
I  liavv'  r  itice<l  sueh  '  spiki'  aniv^'dules  '  in  a  mnnber  of  cases 
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ill  tile  L:iiii  i);i->a!  a;ir-.  .;'l;i'.'n'l--."  S'in;"\\  iiji.  -.iini'a''  i"ilii.'--, 
hill  R'-emhliii,^'  fossil  f  jnii^  c\'.-ii  nMi'c  c-lo>ily,  Ii  iv  \ivvn  di.- 
scril)eil  i)y  M  ]'..  Wj-Kunrtli,  and  asorihi-i!  ii\'  iiini  lu  iiou- 
oiX'anio  o/i^in.' 

.\a  ir.'.  iou!;tc(lly  pyroclastic  ro'ck  was  ohtaiiic;!  by  Dr. 
Cok-inaii  I'roiii  tiii-.  locality,  av]  wry  jj^jha'siy  inniifHatfly 
Uiulcrli!.-  till'  i)itc!isl()!i(j  iK-d,  Inn  wa~  not  o'l-c-vcl  In-  tiie 
writer.  .\-  ;lu  txislcncc  of  i)\n)i.'laslic<  in  tlii>  funaition 
has  been  (louljlcd  by  Irviiii;,  who  asi-ribis  all  the  lawis  of  this 
rei;ioii  to  lissuu  vents  without  explosive  action,  this  spivinien, 
now  in  the  olleetion  oi  the  School  of  I'racticil  Sciciui'.  Tor 
oiilo.  is  of  iniiJortuTU'c. 

r'lU'ther  eastward  ilie  piich^tonc  iIav  •irijupi-,-  lii-  Minvc 
as  far  as  the  snulh-easlirn  ])oini  ni'  tlu-  i-I  iiid.  with  the  ex- 
ception of  Cozens  Harbour  and  tin  -.niall  li-.  just  wes!  of  it, 
wr.osc  nortliern  shores  are  eo!n|)usi' 1  of  tlie  red  rock  of  |Jnebec 
I'arbonr,  here  a  (inartzlc^s  porphyry  \viili  well  de\eloj)ed 
pIieiiocrysl'~.  "I'lii^  ruck  i--  :!'.;aiii  (.  xp'. i-.i.m!  i.ii  the  I'a^tiiii  -^iiore 
of  tlie  island  ;ind  i>  followeil  \<i  llie  north  1)\-  a  band  of  i;rev 
diabase,  of  fclsi'ic  texture  corrc^nondini;  to  t!ie  rocks  >if  Clian- 
iiel  hike,  which  extciuis  a^.  far  a^  thi-  nurili  la-i  ]);iin;  Alon^^ 
the  noriiicrn  sh.orc  thi-  i-  fnilowt  I  li\  the  softer  p')rph\TV 
i)t-d>  and  tin-  oH\iiic  ciiajji^o  in  I'lw  -aiiic  order  obscrx  cd  on 
t'lc  road  fruai  'Jik'.ui'  Iltrbour  to  the  inint  .  and  folli]\viiiL; 
theni  the  '  ordinarv  '  dia'ha-c  and  tliL  n  in.iw  i|u art/  ])or[)!ivrv 
flow  below  it  are  exposed  twice  a--  alrcad\  cxpliiiud -'  A 
(litil)ase  whicii  ^nccciii^  tlic  ipiaii/  pnrph\r\  occiuiirs  t'le 
shore  as  far  as  the  wv-tivn  l)oiKid.!r\  ni  the  i'.oinuT  liicjiimi, 
where  the  pi'tnili  il  ixddi^h  al'iiird  rock  underh  iu'^  it  mii  the 
road  foliiiw-  h'roni  thi^  p,.inl  in  ihr  iiiiiic  the  ■-.■•ii-  i-,  sotne- 
what  '.lift'icuh  to  fMlJciw,  owiuL',  in  thr  lu'currence  of  t^ravel 
l)e;ielies  i)acked  by  ea.ith  urraci--.  but  iheic  >evni>  little  doubt 
thai  all  of  the  iijneou-'  lnd>  cm  lu  accuiinted  for,  ikj-..  i.S,  !<>, 
JO  and  22  iH-inj;  cxptised  in  that  ouhr 
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Tiic  -n  \-  ili.M.i-i-  at  llu-  iiortli-ca-t  ]i.iiiil  nf  the  i-^laud 
I'urni  a  lii:;h  !Mn.,r  i»l'  hill-.  Init  tla-  (juari/  ]Hiri)!ivrii.  -  to  the 
West  of  tliiiii  are  ur.ih>riiil\  low  ,  the  lar^e  llit  in  the  eer.tre 
(if  the  i-laiid  nnrtli  '.I  Cliatiiiel  lake  -i-eii!-  to  extelld  to  tile  sluire 
at  ihi-  JKirt  of  tl;r  i-lati<l.  The  eelltr.il  i^lie  nf  th.e  three  por- 
i)|i\r\  llnw-  fnni.  a  low  ei!e--ta  whieh  reaeln  the  -liore  at  .■ 
mil,  iiid  a  half  laM  t,f  loeatinn  V.i'i.  At  the  puiiU  on  \ \U 
sdir.e  iiit.ee>  .if  St.  Mary's  -.aiid-tonc  were  finmd,  and  thi-> 
riiek  apjiear-  in  place  under  watei'  .1  li'l'.r  to  ilu-  ea-t  oi  lure. 
hiu'.;  ill  tuarh  !e\J  ln:l-,  aiid  ])riil)alii\  nMtlie-  uneuiil'orin- 
aliK'  tlie  Iseewieiiawali  iied-.  whieh  underlie  the  channel 
lietweui  the  i-l.md  and  the  north  -hore  'i'here  see;!i-  to  be 
nolhiii'.;  in  the  relationship  of  the-e  rm  ks  whieli  wouM  sU'..;L;c-t 
a  fault  ruiniin:;  aloui,'  the  north  sliorv  of  th.i-  i-land.  and  the 
trend  of  the  coast  seenis  rather  to  lie  determined  uuirely  hy 
the  striki  and  wealing;  iju.diti's  nf  lii,  roeks  iliaii  ii\  a  lault 
line,  whieh.  oiu-  iiii-Iil  ixpecl.  w<'uld  follow  a  more  regular 
(ourse.  Were  ,1  fault  iircnil  in  laie  \silh  the  northern  part 
of  the  idand.  and  the  recedin-  of  tile  coast  to  the  ea-1  due  to 
erosion,  tin-  sandsioiu  woulii  not  he  louiid  so  lar  smith  a- 
location  V  p>,  'I'lu -e  cou-iiler.itioiis  ,ir,  of  iniiri-t  ni  \iew 
of  the  dehate  as  i,,  ila-  ixiMeUie  of  a  f mil  in  I  he  --(. nth  east 
siiK  111  the  Kit-weeu.iwan  rock-  of  kieweeiiaw  I'oini.  whosi 
form.iti.iii  recalls  th.il  of  Michipieoteii  island,  in  oilier  detail.s 
as  will  as  ill  the  nlatiouship  of  tlu  -v  two  eki--e-  01  rocks. 

T.Mil.r;    of    sTi,,;KI>    .\Nli    DII'S. 

I.,',.i!il\.  Sink,. 
Islands  east  of  li;^hlhollsr    .  . 
— .Shale  I  mile  \V.  of  Co/iu-  ll.irhour       ,  im 
N   shore Cozeiis  1  III liour  -\ 

Twomili-  \V  of  \'  !o  I  1" 

point  on  \'  ;o  i"o 

1{    hound, II  \    I'lOlinel- locMtioIl  "^ - 

Hay  oil  V  ;^  -~ .\ 

1.4)  Sictii'ii  oil  slh>ii   jioin  ijii,l>,i    ll.nhi'ii)    Ic  Ouihit    niiHi 

by  tin    iicst  nul  of  tin    ishiiid     \\\-{\\Ait\    from    •he    harhour 
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ni'iutli  liu-  ])iU'li^tinH  ll'iw  rniiti'uu-  fur  :ii}i)m  \\\'<  iiiik-  Ui  a 
p'linl  fi'-iu'^  \\i.--l.  Lil'ti.r  wliich  il  r>  appi  .it  -  a^.iiii  nii  iwn  -mall 
islands  2'j  ami  ^'j  luiU  -  I'ailinr  ur-t  In  ilir  liav  wliiili  Inl 
lii\v>  tlu'  point  lln'  rr.l  i|uart/.l<.—  p'irjjliM')  ni  nia-luc  Uarlnui 
i>  (.■xpo^i.il,  a'i;l  i--  vaccci-fk'.'l  !>y  an  ai -illili.-  as  alR-uiy  (k-^cTihc!!, 
wla-re  liic  road  -kin-  lln-  -iiop.-,  ami  ihi-  in  unn  liv  i!u-  !,'. 
])itcllstoni'     (iiaiia-r     i)iir])ir.  rili-  ni  CIia;::ul  Iikr 
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tinn  roiiil  ■'  jn-i  \\\-t  oi  Ik-n, ,  n   i-  a  blan..  vitnoii-  liMi,.nu 
rock,  witii   a   ttnaUncv   in  rnhniniar  >trni-tnri.-.   and   lra\ar-rd 
liy  vi.'in>.     Similar  rmk   ai)]ifar'-  to  nmijjv'   t!iv    -hnn.'  a-  lar 
a-^   Utt'   TK-xt    ])oiiit.    wlKri-   a    finr   I'ohunnar   txpn-urc   i\i-t-. 
Aloii'j;  tlu-  lairvinu  -Imrr  toward  llif  south-ui  -t   pnint   ni   the 
i-land  the  nndL-rlvinL'  red  (luartz  pot^iliyry  conies  to  the  ,hnre. 
hut  on  the  point  to  tlie  west  tlii-  i-  overlaid  by  a  reeurrc  iice 
nf  the  Chamu!  lake  rn^k-  in  enlnmn-  with   hri-ht   red   jiaint 
in  their  ititerslices,  black  vilrenn-  lustre  and  conchoidal  Irae 
Hire.     There  are  also  larire  red  and  ;;i-een  banded  vein-  and 
a'4atc  amvijdulcs  here  similar  to  tho-e  in  the  liii;her  basic  lied 
no.  2  1  toward  the  east  end  of  the  island.     Som.e  fraL,'meins  of 
ari,dnaceoiis  sandstone  ocenr  here:  ])robabl\'  a  thin  sedimentarv 
bed  exists  between  the  ijitch-tniu    jinrpii.riu    .iii'l  the  qiKin/ 
j)orphvrv    which    -nceeed.-,     Tl.e    i|n.irt/    pnri)livr\-    i-    here 
much   nearer   to   a    felsitje   eiiancier.    ilie   iihenncrv-t-   bein:' 
often   verv    small    and    a    laminar    -irmtnre    apparent.      It    i- 
foll.)Wed  to  tlie  nnrtli  bv  .1  verv    eoarse  conglomerate,  h.ivin.; 
boulders  of  I.inrentiaii  and   llnmnian  ori'.,dn  a.-  well  a-  t!it)-e 
der'ved    from    the    Keeweenaw  .ni.    the    \\hnlr    eenientei'.    with 
eileite.      '["hill    tlnw-    of    ipKiri/    pnrph\r\-    -eein    to    orenr    at 
interval-  thrnu-:!i  the  emi-lniiier.ile  expn-ure,   w'lieli  oicnpies 
nearlv  a  (piarter  tii  .1   mile  in   wi'lih       It    i-  inlh-wel  mi   the 
north  by  a  ipiart/  jjnrpliMx.  the  lowe-t  of  t!ie  three  n!>-ir\id 
toi;i>ther  elsewhi're.      I'nllnw  iiu   thi-  ,ire  diabase-   whii'h   here 
exhibit  acoltnnnar  sirneture       .\  mim!n  r  of  ban<lsare  probably 
couccak'd.  fmm  thi-  point  nii.  nnder  the  pravel  beach  nf  the 
mo-t  nnrtheih  of  the  twn  ba\  -  nil  the  western  fii<l  of  tin-  island. 
At    its   noitlRrn    juiint    a    massixe   black   diabase   is  exi)Osed, 
prohal)lv    cor.i-pond.    •    in    that    obser\  ed    in    the   lar.,'e    hill 
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siiiilli  nf  tin-  (jiu.liic  miiu  ,  r.i  Id'.v  tiiis  i-;  aiiutlii-r  con^liHiK-rali.- 
of  ^iiuilir  ui.iuri:!!--  tn  tlir  lir-t,  \\lii(.-!i  i■^  fcilloweil  hv  a  liiu' 
.i,TaiiK'(l  re;l(lisli  lli.w  ar.d  tlii-  ')■.  a  '  iiMii'-ninttk-'l  ni'.-l  ipiu  re" 
wliicli  (ic-cupif^  a.  Lircat  wiiiiii  n!i  tin-  iiiiriii-wr-l  i)'iiin,  i'M/mw 
it  is  an  ainv^;(laloi(i  au'L^Ionicratr,  i!iiiiic<liati  1\  -.lUTi'idiii  ii\  a 
*  Mi^ldiui  I  all  I'liiiipii--^ ,!  (if  Ki  i\\c  iiiaw  an  iii  i!i.ria!N,  whose 
iipprr  pari  has  been  uiiiUi!  for  ct-pjii-r  at  ihv  --outii-AV.-.tc'ni 
slialt  nil  till'  !(i!H's  Idiatinll.  I'i)lli)\\in:;  tilv  ^ilori.-  !l(irtll- 
castward  towaril  tin-  iniiir,  tlii--  i■^  -luwidi  il  1j\-  ai'.nihrr  i)aii(l 
(if  liKtri'  nioUk-.i  nn-k.  I'()lli»\viii_;  llii-  i--  a  ilialia^c  witii  an 
ani\i;ilaloi(lal  hi'lt  above  it,  a  rtl  fiKiiiv-  tlnw  ,  another  dialia'-t.', 
an.l  linalh'  an  aniyijdalni  '..  nn  ihr  'point  near  the  cave  at  the 
mine.  'I'he-e  lo\vc-r  'iid--  arc  all  (piite  thin  an''  dip  ''I'lUl  >^". 
<  )f  all  liu  roeks  on  the  w  e-^l  (.nd  of  llie  i~'  nid,  il  nia\  iir  -.  ii<l 
tlia.t  tliev  dip  stee'per  and  show  a  nnieh  liner  i;r;iin  than  in  the 
more  I'asteru'  jjar'.s  of  tlie  s.vau'  li.  1- 
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S.  ^ho"e  oi)i)o-.it(  Star!,  I-Ia;:l  S^^ 

Stall  h\vi.--tern  ]r  iini ....  w  . 

About  \  nii'e  .\   t if  SW.  point..  ,^(r 

S. -ide  of  \.V\'.  point    .  S  \° 

X.  >ide  of  \.W   piiint n  ); 

l'liinii)s-haft....  55° 

I'.et  \W(.  II  shafi  and  shoi\'  ..    .  (15° 
Shore  half  wae  frotn  I'hillips  mine  to 

(Jiiehec  mine  :;(■)' 

I'oin;  in  front  of  ea\^  ^^^ 
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I.'  This  tlou  i-  rv  pii. '-iiitid  on  tlie  i'-Lnid-'  to  tlie  -outii  of 
Ouetiec  llarlaiin-.  The  roek  ha>  lieiii  de^eri'oe.l  b\  IrviTi,!,^  as 
itlenticul  witli  tli;tt  at  .Mount  Iloimhi.m  on  Keewecna w  I'oint, 
at  till-  rurcupine  iiiouiuain-.  in  Miehii^aa,  and  on  t!ie  Miiuic- 
sota   onn^^t    of    Lake   Superior,    !iut    here   oevitpv  in.;   a    i;ii;her 

nil  to  the  miinln.rs  on  the  map 
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[Mi^iiioii  t!i;iii  I !•-(.■  w luir  Ili>  iiiici"ii-.i.ii])i(.-  (K-^criiitimi  i^  ;is 
f')lI()W>  -  "  TIk-  ^riiunihii.i^^  i^  r.rarh  c'dlourlr  ^-.  rluudy, 
aii'l  iliiikK  ili>U(.'l  with  \  rr\-  iiiiiiiilv  1'i.rriti,'  jMi'ticks.  wliich 
;iri'  at  tiiiu^  ai,'s;r(.-:;aU-cl  into  w  ivili;  lilies.  In  tin-  jinlari/i'il 
liu;lil  luiiK  ]i(ilari/iiiL,''  iln  k--  ilut  a  ilark  !>  ii  k'.;rMUii'l,  -•ouu-  ol 
v.liii.-!i  arr  rico^ni/ahlr  as  (|Uarl/  iKlw  .i'k  tlu-ln-:  im  por- 
lilnritic  i!iL;r(.-(iie-nl->  in  \\\v  -ictiMii.'  A  ntiiiilur  nl'  ^rrtions 
cNaiiiiiu-'l  ciiahlo  tlif  writtr  to  aald  that  ihi-  iMn  trxmrt.-  i-^ 
■.  iriul  .It  tiini.>  h\  an^ili  ;;iain-,  lalmlar  ])la:;icickisi,"-,  and 
ai,'t,'ri-;;aU-s  of  iiii;hlv  ulractiiii^  crv^i  lUint-  iintrt/,  thf  lirsl 
tun  i,'i'nirall\-  ran-,  tin-  kiltir  -(unctinu-^  (juiti  Lirm-  and  •.nun 
trnu--,  lint  niit  in  ckarh,'  ilifnu-d  (.-rxstaK.  an  !  ]>-ii!jali!\'  ol 
sc-ciiiidar\'  origin  iiHin^  i\i\  i'ii.--, 

J.  'Idir  vaii  atinn--  in  the  '  piU'h^lonv-  '  ll'uv  i'Ioiil;  tln-^riuih 
coast  ha\i_'  ah'iad\'  lucu  jiariu  dc^orilK-d.  Ir\in/  dc^i'ii'ic -^ 
Ciw  -cc'tioiis  ol'  thi-  ll.iw,  iiuhnhiu  prohadjlv  all  of  il>  inij)or- 
taiU  \-ariation-~.  ThriL'  i--  in  ui-iii-i-d  a  L;la--sy  -roiindniass, 
tllk-d  with  inor,-  nr  li-.s  <U  \  i.io])('i  ])k!_;i!icla.NC  init-roliths, 
aili^itf  uraiii-  ;md  nia',;nrii!r  partick's.  Thi--  ii.])n--rnis  (lie 
|)ilch>.toni-  i)lia>e.  In  frl-itic  wiriiiii-  thi-r  inn^iituciu^  are 
-o  fiilar<;t"l  as  to  fill  iuaii\  the  \vh:il<.'  :',rta,  tlu-  jila^iorla^es 
--iiniin'.;  ,i  taliiilar  form,  whik'  ihi.-  porplixritic  wtrirtii-s  h  ivc 
a  matrix  I'lo^ih'  la --rmlilin,;  thr  ;4la--\  pha-i,-.  \vitii  ]>hrnoi."r\  ~ts 
of  pkr^iorlasi.',  an^itr,  and  nia'^iu  I  ilt-.  'Idu  nn.'k  mav  thirc- 
forr  1k'  di'si-rilit'i!  --ir  Ir\  iiii;  a-  a  diaha-^i-  li' il  p!.'.  l  ilr.  alt  Iiira.;h 
in  the  fi-kitie  part--,  wliiili  aia-  mark-,-  whnlh-  er\---talliiie,  the 
I'pliitic  -tniettire  i-  not  ]ires<.iit.  In  ^oine  \ari(  tii's,  ])roiii!)l> 
lielotl'^'in^  to  the  lia-al  am\.;d.doid.  or  what  eol  i\'-pi  ind-  In  it, 
in  tlii^  iied.  the  t  thnkir  ]ikiL;iockises  tend  to  a^sunie  a  eommon 
ditaetinii  The  fikitie  part-,  of  tliis  roek  are  interhe  Ided 
'.'.iih  ■^la--s\  part--,  neither  neenp\  im;  a  di--tineti\'e  position 
in  the  tliiw",  Thv'  vein--  wliieli  .[vi.-  Inrnn-d  t  liri'nuhniil  this 
ilow  are  jiroliahh,  to  ^omi.  c  \li  nt  a!  lea~t,  alleialinn  hatid--. 
luiiiL;  niadi.'  ii]>  !arL;el\'  of  hri-eeiatei]  fra.,Mnent-,  of  the  inek 
itself  with  interstices  tilk  d  witli  qn '.rt/  and  eaieite  'Idn' 
anijite  in  ^iieh  ca<e<  i^  repn-eiited  ii\  horiil'lunie,  at:  I  the 
residuarx'  iiia;,Mna  Ia   iron  oxide  anil  ehloritie  laateriai. 
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;.  Tin-  |i\  riK'la-tir  ^j]ii-i;ikii  nlii.iiiiri!  Ia  lii.  CnKiiKi;'. 
from  ilir  -cuthi'M^t  slidi'','  111'  t!u  i-!,mil  jirci'iililv  1k.1iiiil;^  {n 
iIk-  iK!--i-  of  liii--  ilow ,  Ii  i-  foniposril  of  (Ink  .;t(in  i;i])il'i  of 
roiiiidfil  form  i  niln  •Idnl  in  :i  li^liivr  l;!"i(ii  --liiiiiii  iiioii--  iii.i 
UTial.  :iiiil  is  (Ii  ^tiii^tl;.  (iilhnnt  froui  ilu  luc  nil--  ilcHrihi-d 
\<\  .Macf.srhiiK',  wiiicli  occur  l-.iwi  i  in  ilu-  -i  rii  -  inul  .irr  jiroh  ihlw 
a'-  Ir\iiiL,'  maintains,  of  a  ililYi-n  iit  origin.  'I'hr  materials  in 
I 'r.  Coli-maii's  spninun  arc  cat  liiiK  mon  closch  rt-Iitiil 
to  tilt-  iiasii.-  lird  mar  wliicli  i;  ociairs.  while  Maefailane- 
hriccias  ari'  comui't'.  d  wiili  the  i|iiart/  poiphvries  liutli  i:i 
]j()siii;>n  and  coaiposliiun 


.}.    Ik'twccn  the  jntclistonc  !)cd  and  the  (niart/less  ] 


ior|i!i\r\' 


of  (Jiifhcc  Ilariiom',  a  thin  liand  of  sediiin  iitar\-  ori'^in  inter- 
vciu's.  At  fjiiclnv  ilarhotu'  this  consist-  of  fr.i'^nuiits  of  the 
(luartzk'ss  poqiliyry  cinlu'ildt-d  in  a  matrix  m-ide  iij)  of  fra, 
n'.iiUs  of  (jiiarlz  und  clilorilic  material  Ai  a  poi'it  at  the 
cast  i!i(!  of  the  broad  hav  west  of  C-i/eiis  Ihirhour,  a  liiulv 
sti  itilied  silicc-otis  ar-ilHie  \vi;Ii  nnieii  calcite  in  cr\stalli/i'd 
masses  is  exposed  runninL;  across  I'le  Ijisc  of  the  ])oim 

5.  The  (|uartykss  por])hyrv  found  at  (Juehec  Ilarljonr  and 
eastward  c(}rresi)oinls  to  the  rock  called  !iv  Maef,irl  me  por- 
phyrjtic  nielaphyre  and  descrilied  1)\  irxin-  p,  iio-.  The 
section  (Icscrilied  I)y  iiim.  liowever.  snnis  in  ii,i\e  heeu  taken 
from  a  bed  lower  in  tlie  series.  In  common  '.\iili  man\-  other 
Hows  r)ti  the  island,  especi.,II\  tlie  acidic  ones,  ihi-  bed  is  inic- 
L;i.d!U(i  at  its  western  end  aiui  at  tjueliec  ilari)onr.  while 
lo\\,u'd  the  la.si  iis  pi.ciit- •!  s(s  are  lai,,.'.  njito  '  of  .m  inch, 
and  at  the  east  end  of  the  i-l.md  it  displ.i\  -  lar-e  i)lienocrvsts 
of  iina.n/  corroded  bv  th.e  l\ise,  altered  ortlioc  hi-es,  and  oHl^o- 
chists  with  a  matrix  showin-  alteration  to  s,.coiid.ir\  (|nart/. 
.-stc  I-'i-.  -  .  This  ,d,o  i-  described  liv  Ir\:n-  .md  b\  Mac 
f.Lrlane  as  occtn'rin'^  confusedlw  but  there  sj^nis  no  doubt  ol 
its  beloiv^dn',^'  to  the  same  tlow  as  the  rock-  of  (Juebec  a:id 
Cozen-.  Harbours'    See  Im-.    s,  no.    i -. 

f'.   The  slate  or  porcelainite  bi'd  which  follows  has  a  dark 
■4re\  ,    \ery    rine-j;rained    a]'i)earance    and    breaks    e.isib     into 

'■  Irving,  op.  cit.  p.  3^ 

[IK.J 
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.-mall  irrr^'ul.ir  lr,i^nu'!ii-  Ii  I'ntit.iin-  Mnin'Kii  ptliliK-  nl 
tJK-  lii  iha-r  ])u!])l!\riic  iu-t  luiii- it li  it  .'.ml  nf  tin  (|uir'/  ]inr- 
jiliyrii-'-  wliicli  lie  luluw  tlit-iu  'I'lic  iii.ittix  wmiM  stTiii  to  he 
i.-hii-ll\-  i-niiii».,r^l  (if  ,!ii'  iii.iiiii.il-  111'  llu-  In  -I  ;u.iuioiK-il  i.ick 
ill  a  liiK-  -lair  ni  -iilnliv  i-ii ni ,  It-  pn-riit  ,i]i|h  it  iiict  :;i\i - 
tilt-  iiii]>n-- 'iiii  111  (.■liaiiL;r  'liH'  to  t!;.-  lir.n  n\  tin-  i1m\\  il.ciw  it, 
proihu-iiii;   llir  ])iM\-tl  liiiitii'  rii  uarirr 

7.  Diaha-i.'  ii(ir])li\rii(  t  \lui.l-  I'roni  tin.  -imiliwr-t  (.■nriRr 
ipf  till'  i--'aiii!  U)  it  north  i-a-l  (.unirr.  .tti'l  i-  l.iimK  t\|iii-r.l 
alotii;  tin-  -'lulli  -liiir<'  nf  Cliamul  lake       Tlii-.  nu'k  i-  iiii'li  liilit 

l-(ll\'    sDllKwll.ll    -llllliir    In    lllf    ln'l    a',     tlk-    llln'.nll    (if    ijiulirc 

llaiiiiiiir  witli  llir  ixc'ijiti'iii  iha!  au.;il'-  i-  mntf  ])ininiikiit 
it;  hdtli  tlu'  I'l-l-itir  aihl  pnipluritic  plia-r-.  Tin  ujipii  jiart 
i-    pi>rpli\  ritir.    thi.-    lowir    'imn.-    frl-iiic    aiiil    (Mlntiiii.ir.      .\ 

iitiuH  taki-ti  l''-(i!ii  tiu-  -■null  -hurt-  nl'  Cliatim  1  lake  tic  ir  tin- 
iM-lctii  tiiil  -iiiiw-  a  lu-.irK'  rdlotirlc--  ^nuuviin  1--  lilu-il  with 
;,Ti'at  luiiiiiKi-  III'  iii.iL;iK  till-  ^r.iiii--  aiiil  ■4r1-1.11  v'lili.tilr  ..;raiii->, 
till-  wlmli-  pnlari/iii^  dark  (Jiiart/  L;raiii-  -i.i  i;i  in  jjirt-  to 
I'oriii  a  till  rk.  .\  I't  w  Lorain-  nf  i>\  inMiii-  nn-iir  'i'lii- 
appc.ir.itu'i.-  (if  till-  n  11.  k  iiiii-rM-i_-i  i]iii.  ilK  \aiii-  fidiii  a  Mack 
rt.-.iiimi-  jHiiphvtiir  with  pittr.]  -urfacr  in  a  il.irk  L;ri.\' nr  ^rcN - 
grc-L-ii  iVl-itic  r.n'k  witli  no  ji!ii.ni«.'r\    t-  appii\iit. 

•S.  <  >n  tin-  north  -hon-  of  CiLiniK  1  l.iki,  a  \ir\  liTic  i  \ainpk' 
of  iliaha-r  ]iorph\  I  iti-  oiTiir-,  It  li.i-  1  lilark  nial  ri\  of  rr-itioii-. 
lu>tri.-  and  chtrt\-  fraituii.-  and  iiia!i\  ])!ii.iiorr\ -t  -  <>(  wall 
-iriati'd  pLi'.4iocla-r  an  1  iiia'^tntili  vi-ilik-  to  the  iinaiiU-d  fvc, 
wliiili   wtathi.T  out.   ,:;i\ing  lliu  >urfac(.'  a   ])itli'd  :ippvaranct'. 

\  t'liTi  -■•c'tinu  -hows  a.  colourless  vr  I'v^ln  hrowiii-h  L;ronnd 
iua->  spriiikU'd  with  nKii;m-titt-  '.^Taiii-  and  with  tmnh  niore 
lUUUiTou-  inicrolitli-  of  iiLi^ioi-la-r  forniiiiL;  an  alnio-t  I'ou- 
tiiuion-  network.  In  llii-  arc  la'-^c  iiluiioi  r\ -t-  of  .lu^itc 
iscjinitiiiK-  twiiimd  .  olivine,  ina^iirlite  and  i)la:;iorl.i-t  ,  the 
lirsl  llux-c  u-ually  a— ocialcdl.  tiic  pla,;ioi.'la-c  -cp.it.itc  al-o 
calcite  (?)  u\  the  -cetiou  cxaniiiicd  -howin^  ,i  \mv  -])lurulilic 


As  to  possible  idcntitv  of  beds  7  and  A,  see  paRi-  21 
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<).  Hflow  no.  7  at  tlie  v'^c'-t  end  of  tlie  island  ;i  --uial!  hi<l 
of  r.d  and  ;;n.'fn  liaiukd  aruillaccous  saiidsumr  occur- 

io.  Tlii^  How  is  tlK-  lirst  ol"  tliTfi-  -ucoessiv(  quirl/  jiorjiliyry 
How-,  ijL'iwctn  iIr-  sicond  and  tliird  of  whali  a  wkI^c  like- 
bed  of  con.;;lunurale  inH.T\cni-s  at  the-  wc-l  end  of  the  island. 
The  lireccias  described  by  Macfarhme  seeui  to  b.  the  uiiiur 
parts  -)f  these  bed-  reduced  to  a  frauineiital  condition  b\ 
surface  cooling  of  tlie  viscon-  llow.  Tlii-.  at  Last,  i~  the 
ori-in  attributed  tt.  tlietn  Iiy  Irvine;.  Thr  loliouiiij^'  descrip- 
tions are  from  dilierent  parts  of  the  island  ;-- 

(a'  Froni  a  ixiini  half  a  mile  west  of  the  north  ea-t  ]ioini 
of  the  island:  A  breccia  of  quartz  fra.ii,'inc'nts,  felsite.  and 
quartz  ])i)r|jlivry,  in  a  matrix  of  diabase  whose  base  i -residnal 
n!ai,Mna  "  ,or  auiritic  ini^redienls,  is  entirely  altered  to  chlorite. 
There  are  masses  of  calcite.  Tins  inis;ht  re-ult  from  the 
penetration  of  the  basic  flow  above  into  the  fra.t^niental  uj)per 
])art  of  the  <iuariz  jiorjjhyry.  The  diabase  pf>rpiiyrite  -eeiiis 
in  some  other  cases  to  have  penetrated  into  lis-ure-  in  the 
quATX/  por])hyry  to  a  consi<ierable  depth. 

b'  !"rom  the  outlet  of  the  more  souiii'iiy  oi  tin  iw. 
lakes  on  the  road  to  the  t_Juel)ec  mine:-  Tin-  belongs  to  a  tlow 
not  capped,  by  u  diabase,  lictici-  wc  should  not  exiiecl  a  basic 
niatri.N.  .\  dark  reddish  earthy  matrix  with  some  lii,dit 
coloured  soft  l'ra.y:inenls  and  some  of  ;i  dark  brown  colour, 
both  felsjtic    See  Macfarlane,  qmUed  by  Imn.t;'  i. 

Both  of  these  miyht  be  produced  in  the  way  su--e-led  lor 
the  first.  It  is  impossible  to  supjio-e  the  lirst  to  be  the  result 
of  explosive  action  alone,  while  the  -econd  mi'.,dil  re-uli  either 
in  the  way  suKjjested.  the  interstices  bein-  in  this  ca-.-  tilled 
either  witii  acidic  instead  of  basic  jualerial  from  a  succeedun; 
flow,  or,  pos-ibh.  by  the  molten  parts  of  the  tlow  to  which 
tliey  belong.  An  explosive  origin  would  al-o  >,eein  to  be  pos- 
sible as  staled  bv  Selwyn.-'  but  their  position  at  the  upper 
parts  of  the  tlows  to  which  tliev  oorres])ond  militates  ayainst 
this    hvpotlK -^i-      The     lHi-i>     j.x  riK-lastie    obtained    b\     1 " 
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Colt-nian  sft-iiis  to  occur  on  ilu'  otlkr  liimi  .a   tlw  has,-  of  a 

basic  tlow.     A^  to  till  position  of  tlii-  ai-idir    ■hm.vias"  tli. n- 

111  be  no  doubt,  as  tlii-  form  of  rock  ;-,  loiunl  at   the  south 

.r-t  rorncr  of  thr  islau'i  ami  on  tin-  road  to  the  Out-bii-  niiiu- 

;   the  top  of  till'  aciilii-  srrifs.      lu  lli.    lattiT  case  tin-  mitrix 

basic  as  on    the   north-cast    slujrc.  and    the   breccia   occurs 

■  niii  (li  ilclc  bclo-.v  a  (liabas.-  and  at  tii'-  to|)  of  tii.'  ui);i'-rinosl 

1   till    cuiait/  j)orj)hvr\-  (lows. 

\s  to  tlu-  lower  l)arl  of  tlle~e  tliiW.  tllev  seeni  to  r.ll.iw   the 

;;iiicral  rule  cliserved  alreaily,  beiiii;  felsitic  in  ai)])earaine  and 

l.iiiiiiiated  at  the  west  end  of  the  island  uiili  verv  few  if  mv 

;  liile  pheiiocrysts,  and   [loipliyritic    at    tiie    east   md.     'I'lie 

i|iperaiosi  of  the  three  tlows  consists  of  (juirt/lcss  p<irpli\-r\- 

.;   the  road,  but  on  the  shores  of  Coldwaler  lake  shows  will 

aveloped  plienocrysts  of  both  ([uart/  and  ortlioclase.      Tiic 

thoelase  in  these  ca-<es  develops  first  so  that  the  rock,  as  in 

;    e  case  uf  the  Ouebec  Harbour  rock.  passe>  tlirou-^li  (|u  irtz- 

less  into  quartziferous  porphyr\ .      In  these  cases  the  ijuartz- 

-  porph\r\-  coininonly  sliows  a  lar.ijc  ainoimi  of  secondary 

1  irt/.  tiiliiit;  i  avities  or  forniin:,'  a  network  in  the  ijroun'ltn  iss. 

11     .\  flow  similar  to    !m    lo,  but  not  so  well  e\-i>oscd  un 

■    ro.id 

\:     .\   thuK   bed  ol   coni;lomerate  uiterveiies  iietweeii  two 

itphvry   beds  at   tile  west  end  of  tiie  island.      The  pebbles 

:e  rounded  .twA  luii  u]i  to  several  inches  in  di  inietei       The 

aiatrix  is  jKirtlv   calcite,  and   partiv  reddish   biowii   material 

'lerived  from  the  Keeweenawaii  tlows  adjacent.     The  peltbks 

1  iudeil  are  in  biotite  gneiss  of  I.anrentian  oriiiin,  C!)  jjreeti- 

ones.  possibly  Ihiroiiiaii,  (,v  reddish  and  ])uri)lis|i  porphyries 

lid    aniymlaloiils    frotn     Keeweenawaii     snnrce-      This    bed 

Ntends  only  a  short  distance  inland 

I  ;  This  pori)iiyr\  flow,  the  lowest  of  the  three  already 
eiitioiiid,  deyeloi>s  a  detiniteiy  porpliyritic  cliaractiT  farther 
est  than  the  I'jiper  ones,  showing'  fairlv  larRc  (piart/es  where 
rosscd  !)y  the  road  It  has  a  brecciated  upi>er  part  with 
idic  lilliiij;  isee  under  loi,  which  was  observed  both  on  the 
•  stern  shore  of  the  island  under  the  cnni^lomcrate  aiitl  at 
tile  ouilt  1  o(  the  most  ».outlierly  of  the  two  I. ikes  on  the  rrvad. 
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14.  UiKlfHU-atli  the  quart/  jMnphyries  is  a  wholly  crystal- 
lim-  rnck  iK-lotiijiiii;  to  ihc  lii-ia-  tr.oltkd  iiKlaphyrcs  of  Irviiij; 
or  the  ophites'  of  Lam-.  Tlii-^  rock  .lot-  not  ])n-i-iit  u 
])oikiliti(.-  ai)i)iar;nKT  iiKii.ro>(.'Mi)n.ally,  owini;  to  the  lars'i-  si/.c 
of  the  lVl(l^par>,  Imt  in  tla-  thin  section  the  auijile  is  found 
oceupvin;,'  optically  conlimioit?.  areas  enclosing,'  pla.;ioclases 
an.l  cNcludini:  the  ma.uiKlite  and  olivine.  The  ijlai^ioclase 
!■>  nuich  altered  and  doi'dy  and  appears  to  be  fil  ih.-  oli:^oclase- 
alhite  variety.  The  olivine  is  partly  altered  to  a  reddish 
mineral  and  some  clilorite  also  exists. 

15.  This  is  a  line-.s,'- ained  dark  j,'rey  or  ijreeni-h  -rey  lied, 
the  upper  part  of  which  is  composed  of  fairly  lar«e  angular 
fragments  cemented  loi^elher  by  a  material  which  olTers  more 

;,      ■  (K])herir  agencies  than  the  fraunienls,  and 

1  :i    weathered    surfaces.     The    thin    section 

-liiiws  ,1  vireyish  j;roundmuss  filled  with  microUlhs  of  pla.;io- 
clase  anil  rarer  tjrains  of  mai,'netite,  and  stained  re.l  in  ])atches 
in-  iron  oxide  with  occasional  small  ]»lienoerysts  of  p|av;iiM.lase 
and  apatite,  an<l  infreipient  olivine,  auijiie.  md  ortiioclase 
grains.  There  are  some  i;rains  of  ([uart/  pmhalily  seeondarv 
The  rock  may  therefore  he  classed  with  the  diabase  pi)ri)liv 
rites  or  with  Laf  c"s  Tobin  porjihyrites  or  navit. 

i().   A  tliin  beil  of  ipiart/  por])h\rv  ex|H)scd  on  the  ncid 

■  t   t'  (■  northern  lake  and  twice  on  the  north-east  shore.      It 

1  nhissv  matrix  with  •,;riins  of  magnetite  and  miiroliihs 

Idspar  probably  oliijoclase  and  prominent  ]>henoerysts  of 

(,nl,..elasv-   and   (piart/.     On   the  shore  at    V^.'    Hu    i|u.irlzes 

ari'  ver\  1  ir;;e,  much  exeeedini,'  the  ortlioelasi  ~ 

17.  A  fme-KT-'n'td  iliabase  with  amy>;daloidal  ujipei  part 
isn.  Fiyr  61.  The  amygdaloid  corresponds  with  similarly 
situated  rocks  elsewhere  in  the  formation,  havini,'  a  ne;.rly 
opatiue  reddish  matrix  with  dusters  of  plai;ioclase  needles 
not  forming  a  network,  and  amyi;dules  filled  with  caldte  ami 
quart/,  l.i  the  lower  pari  the  ophitic  structure  is  well  ile- 
velopeil.  t  u    interstices  between  llie  plagioclases  beini;  occu 
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piid  by  au.<,'ite  uliicli  luri'  ,u-ii  -.Mtn\.  jioikilitif  iiki'-uil;,  and 
111  ii;iKtit(.'.  TIktc  are  also  lar<,'i-  iiiassis  cif  i.lili)rite  with 
;i^M>ciatfd  secondary  iron  ore,  probably  alteration  products 
■  if  olivine.  There  is.  however,  no  oliviiu-  |)resti!t  unaltered  in 
till-  sfclioii  obtained  at  the  roi'd.'  and  the  rock  iiere  iiiii;ht 
be  a^si^ned  lo  the  eli--  called  bv  Ir\iiii,'  oliviiie-free  diabase. 
It  forms  the  'ion hern  part  of  the  lionner  location  and  it  seetns 
probable  t  lat  the  coj)per  depoMi  tliere  is  ;i  verv  much  altered 
pirt  of  tie  amy.;daloid  belon.ijiii.,'  to  tliiN  I)ed.  The  rock  at 
tlie  eastern  boundary  of  the  F".omier  location  show-  the  same 
masses  -A  i;reenish  material  ob^rved  on  the  road,  which  in 
this  ca'*  seemed  to  consist  partly  of  ])reliniii',  with  some 
chlorite,  and  displays  some  comparatively  unaltered  olivine. 
Tlie  rock  therefore  ranks  witii  the  oi)hites  ( Fi]Lj.  ol 

i.s.  This  rock  may  on  examination  |)ruve  to  be  a  part  of 
the  last  described.  It  i-  expi  ed  on  the  road  toward  ihi 
Tiorthern  part  of  the  tiorthern  lake  and  at  the  western  brmndarv 
of  the  Homier  locati(m  on  the  north  shore.  At  the  I'lr-i  point 
t!ie  plai,'ioclase.  which  is  mueli  altered  and  cloudy,  forms  a 
mtwork  containiui;  aui^ite  and  ma:;netite.  There  are  also 
larije  mas.ses  of  chlorite  formini;  p>eudam  'ules  as  in  the 
r-ick  last  described.  The  aujjites  arc  seffre  ed  into  areas 
.mkI  there  is  srmie  ■iinditTerentiated  m.i-.;!na'  •ary;elv  altered 
tn  clilorite,  an<l  also  delined  by  the  plai;iocIasis,  The  cliUirite 
.  -  show  vermicular  and  spluruhtic  forms  Olivines  arc 
not  .;;reatlv  altered.  The  rock  is  ixideiitlv  i  relv  a  coarse 
lorm  of  ophite.  At  the  west  Ijoimdarv  "f  the  lionner  location 
the  ret!  colour  is  due  to  tin-  fact  that  the  pla,i,'ioclases  arc 
!  liiierl  red  by  iron  oxide.  A  siniil.ir  rock  obtained  from 
Thtnider  Uay  contains  '..  per  cent    of  copper. 

II).  The  rock  which  follows  is  a  liner  tjraii.ed  ophiti  and 
may  possibly  be  of  the  same  (low  as  ilu-  List  two,  tliotiKh  a 
eonsidcrable  distinction  in  .ipji.  .,    i.  f,,mid  mi  the  tiorth 

hore. 

20.  The  tiext  rock  is  a  ftKite,  brecciated  at  the  top;  Ijotli 
trajiments  and  matrix  show  secondary  <iuartz  network,  and 

'  (liol    Surviv  .if  Mii!iij;,-in.  \..!    \  '.  i.t     1     i.     ih.. 
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tlic  rock  piuhaljly  cxliihits  porphvritic  ])hascs  in  otlur  piirt-. 
The  siKriitR-n  ohscTved  was  obtained  at  t!ii-  ro  ul 

2\.   A  (lark  ijrev  or  clioctvlate  grcv  rock.  i|niti,-  liiu  ;,i  liiuii. 
follows.  foriiiiiiL:    tlir    liill  ^oiitli  ul'  the  •jiu  Im;    iiiiin  . 

and    exposed    at     i!ir    hmi:  ■     ■    nf    ilu-    -mall    l).i\     ahoul 

liall  a  mile  south  i>\  tln'  north  ■.  -t  pMii:!  ni  the  i-Liiid  am! 
probably  on  tin  north  ^liore  at  \;,-V  At  the  wc-t  end  it  di- 
])lavs  verv  little,  if  aiiv,  i)or[)liyritie  structnre.  The  --eetion 
show-,  nierelv  a  pale  yellowjsii  ma^nia  fliekid  with  darker 
grev,  the  whole  showing;  a  paralleli-in  due  in  tlnu  or  pn>--ini 
and  dotted  with  nia'^Mietite  !.;raiiis. 

22.  |u>t  north  ot"  the  flow  last  ineniinned  a  seeo:id  eon 
glonurate  is  exjxisid  on  the  west  shore.  It  eon-i-t-  of  a  i^'reeii 
ish  inaynia.  probablv'  derived  from  the  ba-ie  tlnw-  below  it. 
contains  rounded  pebble-  of  i;raniie.  purjile  and  flesh  red 
poq>livries,  and  of  a  line-)irained  ijreen  basic  roek  This 
eoniilonierate  may  perhaps  extdid  a^  far  as  the  ro.id  whicli 
it  crosses  near  the  site  of  the  burned  farm  housi-  jn-t  south 
of  tlie  mill' 

J.V   A    purplish    leisiie    folh.ws    tiie    eonL;lo;iur:ite.    ha\  iiii; 
apparentlv  a  breeciated  upper  f)art. 

.'1  This  is  sueeirded  b\-  a  lu-ire mottled  nui;iph\re  ot 
ophite,  whii'h  oeeui)ies  a  1,'rtat  l)readth  on  the  north  we-l 
point  of  the  islanil,  when  it  in  ])arts  displavs  columnar  striie 
tiire.  If  crossed  by  the  road  it  lies  just  south  nf  iht  ehlT  ..l 
tile  mine,  but  is  not  t\ posed  The  characteristic  nodular 
surf.icc  is  well  shown  on  this  ilow.  A  considerable  amomit  of 
'oris^inal  inayina"  is  present  between  tiie  auintc  areas,  and 
is  stained  dark  by  iron.  Maunetite  occurs  in  lar'.,'i'  amo\mt- 
and  oli\ine  is  not  always  ver\'  oonspicnons  beiiii;  lari^ely 
re])laced  b\  ehlorit*'.  The  lower  part  of  this  be<l  is  not  con- 
spicuously mottled  as  seen  at  the  northwest  point  of  the  island, 
and  is  coarsiT  grained,  the  pl;ii;ioclase  er>stals  beinu  \i-ible 
tnacroscopicallv.  The  olivine  is  larj^el)'  altireil  to  ihlotiie 
iuid  red  iron  oxiilei'>  Other  areas  of  chlorite  Immidi  d  b\ 
the  plasiioelases  ntav  represent  "oriLjinal  ma;,'m.'  '  Tiu 
nnL;itc  shows  a  tendency  lo  sci:re.,'alion  an<l  maiL,netite  is  not 
'.iimd.iiit 
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2S  Tiii-^  i-'  till-  riK'k  which  I'mii!--  the  rlilT  luhiml  the  iiiiiic 
iii'i  prnjict--  iiiti)  Uif  lake  at  the  imrth  \\t.~.t  pnim  of  tl'.f  is]  inil. 
It  consists  al  the  tup  ul"  irr(.-i;iihir  ina^M'-  nf  pur])li~Ii  atn\  Li'lalniil 
c'lnbffl'h-il  in  a  matrix  of  L-alcile  iml  l"f!il--paf.  i;ta  lualh  a^^uin- 
itig  a  ii'ui  fra'^MUintal  i'mii::  inward  the  luwcr  p.irt  'I'he  ain\  i;ila- 
loiil  h.i^  a  (lark  hrnwr,.  k-rriti-  staineij  matrix  wiili  micrDJiths 
uf  i)lai,anclasc  in  jil  hc-,  railiaiU'  arran.;(.l.  Auuiti-  nci-iirs  in 
pllL-nocrvsts,  -^l)m^.  tinu-  al^n  in  :;r  lin^  hnmnkd  li\"  the  plaL;it)- 
i-lase.  There  are  lar^'c  ailiyi^dule-  lllhil  uitli  /inliiie  material 
radi alle  arran^'ed  or  with  ati  milir  hand  of  /enlites  and  a 
central  part  oeenpied  li'.  -triated  e  ileil-,  ,,nd  aNn  ]wendam\t;- 
(iule>-'  tilled  with  calcite  and  fra-inent-  nf  the  matrix  The 
lower  part  of  the  bed  i)resents  the  t'haraeter  cii  an  ophite  under 
liie  niicrt)scn])e,  liaxiiiL;  area^  of  r)])ticallv  cotitiiuion--  aiit;ite 
intersected  iri  all  direriion^  \iv  pIa,'ioela--e  et\--ial--  and  si])ar- 
alt'(l  hy  hati  is  in  wliicli  the  inter■^tiee^  arc  occupied  li\  a  dark 
irun-blained  l)ase  containing;  niat:tutite  i;rains  and  m  jdacts 
by  chloritic  al'eraiion  [Jioducts. 

2')  The  next  bed  i->  a  con'^dr)merate  wlio-e  npjier  part  has 
been  mined,  for  copper  at  the  we-tern  shaft  on  the  fones 
location  Where  exposed  on  a  small  inland  near  tluie,  the 
matrix  is  tnainK  composed  of  inmniimned  rocks  of  the  series, 
and  contain^  pebbles  ainoiii;  uhicli  tln'  following  rock^  were 
nl)scr\-ed  : — d)  dark  purj)lisii  ani\i,'<laloid  with  |)arallel  ainvi;- 
(hiles,  121  puri)Iisli  tiuart/Ic-s  i)oipli\Ty,  •,,•  reddi-h  feNitic 
rock,  pheni)cr\sts  not  \i->ible.  4  coarse  ani\i;da!oid,  i;  tlne- 
',;raine(l  crystalline  ,L;r>  \ish  rock.  j)robabl\  a  melaph\re.  '6) 
from  sliaft  red  sjnil^intu  Thi■^  con^loinerate  -.rem--  not  to 
extend  as  la'  as  the  Oiiebec  mine.  The  sm.dli  r  fragments 
are  angular,  tliosi'  over  tlire<'  qirirters  of  an  iiith  in  diameter 
being  rounded. 

27.  An  ophite  (luite  smnlar  to  that  al  lh<  norlhwc^t  point 
with  nmch  chlorite.  Tins  js  the  rock  which  outcrops  betwaen 
the  shafts  uf  the  Qaebec  mine  and  the  clilT  at  the  i).ick  of  the 
houses 
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28.  An  ()i)liili-  liaNiii;^  a  iiiir|)li-ii  nil  ;:!nyj,'(Uiliii(l  :.i  it- 
uppt-r  i)art.  Tlii--  i'-  prn'iia1)l\  llie  anuLMlaloid  in  v\liiiii  iIil- 
OiK'hfc  mine  was  uorkid.  A  s.nnpli  cf  tl.i-  on-  nlaaintil  at 
the  mill  >linus  in  tlu-  thin  sretidii  tlu-  u-^nal  dark  iron  -taitud 
ma'^nna  with  a  neiwiirk  <il"  plai^ioclast-  nc-i-dk-s.  aii,L;iti,  nearly 
all  .Itind  tn  ihlnritc  and  irun  oxicU-,  sunii-  lari't-  areas  enm- 
jileleh  tilled  with  ehlurite.  Xu  trne  aniy^idiiles  are  repre- 
sented in  till'  si-etiini.  and  the  mek  where  mined  >.eeins  nut  to 
he  e\treniel\    \  e-ieillar. 

2<).   A  ii.rrow  hand  ol  reddish  (|iian/less  porphyrw 
,^().   A    dark    ,i;reeii,    line  grained    diah.isv     t  xpdscd    at    the 
cave  which  is  nscd  fur  storin.;  dMiamite. 

31.  An  aniy^flaloid  exjiosed  at  the  water's  edi;e,  near  the 
ea\e 

In  additiiiii  III  ilir  rnek-  I'nrniin.;  the  srrit  -  two  (itiiiTs  are 
of  intere-t 

>i'  The  l.aki  Siiperiur  -:.nd~tiine,  whieh  lAerlies  the 
Kieweeii  i\\an  nn  the  hnttnni  ni  the  cliannel  tii'tweeti  the 
island  ,nii!  the  mainland.  Ii  is  a  dark  reddish  pnrple  with 
eream  white  spots  and  liands  of  romided  outline  it  consists 
of  ani,'nlar  frai:ments  of  ((uartz  showin'^r  fi-w  sfeimdarv  enlarije- 
tnents,  some  feldspars,  tjraijis  of  imn  o.dde,  ar.d  -onie  chlorite 
tilling'  the  interstices. 

( J  >  The  drift  rocks  on  tin-  island  havi-  as  ihiir  nio^t  promi- 
nent consiiiuein  a  Wiotite  ^jneiss,  which  is  e\er\  when-  in  evi- 
tUiice  as  boulders.  It  is  li<.;ht  in  colour,  the  Motile  lieim; 
scarce,  and  contains  some  aceessor\-  pku-ioclase,  olivine  and 
atiuite, 

W       CoNCl.l  SIDN. 

Tlnrkui .<i.  Till'  iieds  on  the  islantl  already  eninnerateci, 
with  their  estimated  thicknesses,  are  as  follows  :   - 

1.  I'elsiteof  islands  ulT  the  siiuth  slinre  looo 

2.  I'itchstonehed  f,^^) 

3.  OiiartzIessporpliN  r\  of  (Juehee  llai!>onr  6Q5 
4  Mel  ijihv  re  7>orpliyrite'-' of  Ch  iiniel  lake  idto 
5.   Un.ii  t  /  jioi  ph\  ries    in  _v^5 
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(t.  I'icil- 1  xpD^ti!  at  i.ikv  1  'II  ; "  !'l 

7.  FdMll- 

8.  Diabase  ])(ir])!i\Tit i- 

q.  Ik'il^  luiilii  h  iii^'  I'.inii    ;  1 

UK  S(.  \iiMi  1)1  il-  :it  illiilL- 
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li.t:il  1  1  ,-•  ;.i 

'I'lii^   thick. ic---    i^    --'iiiifw  li:it    K--.-.   tlijii    I.n^iu  -    r-iii;i,itL- 
■l2.(XK)  ffct),   :i!nl   riiu-iik  ral'Iv    U-s   lliaii    M:k  farl.iiu-'^   >\liicll 
i>>  i8,5(X)  feet.      'I'lii-  '.M'lk  ui  the  latter  \\a-~  proliahh    \i;iati-d 
'iv    lii<    ^iippo-iiiL;    a    r.  iiiiiiiti'iu-^    -i-ri>-~    l"ri>iii    the    ii"tth  west 
(iiniir  tr)  the  ■-Mtiih  ea-i   enrtur  i)\   iht    i--laiiil  whiia-  he  ]ilacC'S 
the  hii;lle'-t    roi'k^  <il'   thr   --elie-        'I'ile   ih^en\er'\    111'    Kei Wielia 
wail  rin'k^  (III  the  iinrlh   -Imn    ,il'   Laki-  Sui>'-iiiir  opposite  tlie 
island    rilideis    the    ll;it-kiie-s    inijx  jilanl ,    a^    a    thiekiie-.--    of 
lS,5iKi  feet  nil  the  i-hii:'l  W'llM  rec|lli?\-  the  !n\\  1  1    Kr.  \\eeiia\vaii 
here  ti  1  lie  reu  iriU  i|  ,is  tinieh  t  hieki  I   tiiniat    iiu   ji.pjiii  deter- 
iiiiricil  \,\    li\!iiLj        I'akiii^  the  L;eiier.il  -^tiike  nf  tlu    riiek^  on 
the  island   iiltn  aeei.uiit,   there  si,  lus  111,  nasnii   fur   -  uppi  isin'^- 
that  thi'  thiektiess  nf  tlie  iMek-.  iiad.erhiii^  the  ehaninl  should 
he  estiinated  at  the  ixtr.  me  di])     ;  5°  >  I'oiiiid  at  the  north  wi'st 
part   of   tlir   i-1  !iid.   fill    w  h.ith   tin.    sharp  eiirxe--  of   thi-   lieiN 
sili^'^H  st   a  li.ril  eaiise,  luit   rather  at    thr  dips  olisuved  further 
i-ast   alinu  'hr  north  -hore.  wliii'h   ian_;c    from  25"  ;-t    the  east 
end  to  55"  at  the  West,      'rakiii:;  the  axeragc  40°  and  the  dis- 
tane(   aeross  the  i-hainul  a-  lo  nnle-  the  thiekness  re])resi'iited 
would  lie    ;  I  1 1(  K I  feet,   \v  liieh   wiili   the  thickness  alrea(l\'  esti- 
mated on  the  i-laiid  would  ,;i\  e  a  thickih  s~,  of  o\  (  r  45,000  feet 
with  ]iroi)alile  addition-  to  li;    made  at   the  top  of  the  serii'S. 
Sup])o-in'^  tln'  dip  to  he  v  .  which  is  j  fair  a\  era.i;e  uf  tile  dips 
tlir(iiu;hout    till    i-1  ind.   and   aiioxt    tile  averaije  it   we  neglect 
the  iioitli  west   ]■'-..  ihi    tiiiekiMs-  JKiitalh  the  waters  of  the 
i-trait  wciald  be  -'(1.40(1.  awiI  ilu-  tot.il    .:.(<X'i.  which  is  iMt  far 
aho\-c   tile    Vs.ofX)  estimated   iliickne  s  of    Kt  ewi-ena-.v    I'oint. 
Till'   thicknes-.  of  th(    lowir  bed-  on   tin    i-laml,    \' uich  occur 
only  at  the  north  west  coiiier  .md  mn  om  on  the  aorth  wesii-rn 
enast,  wouKl  li,i\t   to  be  diducie'l  frsiii  this  total,  wliieli  would 
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tlKi\-l)\  l.e-  ri(liK\il  1)V  J. 77''  hit  lo  ,u,>''0,'  'I'liis  tliifkiir>s 
W())ilil  tlifrifdR'  appuar  a-  a  niiniimiiii,  liaviiiL;  tin-  slccpi-iiitii,' 
of  till-  strata  at  tin  iiurtli  w  -t  pail  o\  tlir  i-liiid  tniaccdimlfd 
l"(ir  '!'!u  fart  tl'.at  tin-  Ik'N  .t\  tin-  la-ii  in  iiid  of  llie  island 
iMiniu  ii):i-idiTal)l\  ,  wliiU  tia  dip  rnnaiii-  lnw.  iiiakis  it 
pi.ilialilr  tlial  tilt  island  icpn  splits  an  t\i.  i  ptii  mally  thick 
part  I'f  t!i>'  fniinaliiiii.  and  ni.i\  It  -itnattd  '  nst  to  tine  of 
l!u'  iiri-;iiial  \iiii-,  Ihmm  wlii.  ii  tin    llnws  w  rrr  i  xtrndi  d. 

'Jdu-  nuk  cili~tr\td  1)\  I'l.  Ci'Kinan  on  tin  nnrtli  shdrc 
hftwcfii  I'ilnt  llarhoiir  and  tin.'  i'likasu  i  rixar  was  a  liasal 
(.■on^louurati  l\inu'  iinci'.iifnriiial)!'.  tipoii  the  llnnmiati  and 
composed  (j1    Ihiiniiiaii   am!    I.  lui  riit  i  in   iii.itirial 

'Idii-  al'ii\c  i-()iisiiKratinn-  inakt-  it  appear  jxissihlc  to 
aiTotint  fur  tin-  total  iliiiknr-s  of  roi-ks  h.  ii'  without  siijjposing 
a  t;rtat  fault  alonj.  tlir  noilh  short-  of  thi.-  island. 

'I'lir  island  as  a  wlioh  nii^l;!  llarrfori  In-  collsidiTi-d  as 
soiinwhat  similar  in  formation  to  tin-  Niagara  t  siar])nn-nt. 
hi  liiitli  rasi-  llu-  hids  lirst  hid.  down  on  ihi  llaiiks  of  till; 
archaan  liavi-  'mil  worn  awa\  for  sonn.  distaiifi-  to  a  ]ilane 
which  slopi-s  L;radii.ill\  awa\  from  the  archa\in  rocks,  until 
licds  ari  u. idled  of  -ur!'uiriit  1\  rc'.istaiit  ])owtr  to  form  an 
escaipnuni.  in  ilii-  casr  the  wida-  ^roup  of  basic  beds  ot  the 
ndrtlnrn  ]i:iit  of  ila  isl.md.  If  \'.c  suppose-  the  lower  part  of 
the  -•»  rii  -  now  sulnnerued  to  be  chiel!\  acidic,  which  a>;rccs 
both  with  ilie  iiiattrials  found  m  eon  doiiier.ites  on  the  island, 
and  with  the  observed  fait-  a-  to  the  lower  p.irt  ol  l!ie  lornia- 
tioii  els, ■where,  we  iliae  rcadilv'  -njipose  ih'in  to  have  had 
coni]i.irali\  eh'  low  re-ist.iiit  powers,  ,i-  this  j^  so  e\  idenllv 
tile  case  w  iili  ihe  aiidie  llow  -  on  the  island  itself  The  'gradual 
upheaval  of  the  ed.;t  ■-  of  llu  s\  ncliiial  during  the  period  of 
tlcpo-uioir'  ha-  lueii  liehi  to  aeetiuin  for  I  he  ^r. 'dud  -leej)- 
fliilli,'  of  t  hi  dip  shorewards.  I' in inl  alike  on  Ki  >  weeiiaw  I'oiut . 
I.sle  Roxale,  .md  M  iclii]iicoi  i  ii  In  thi-  'hn.tioii  a  possible 
fxplin.ilioii  of  tile  peeiili.ir  eur\e  s-mthward  ol  tlu  beds  at 
tlic  wol  end  uf  liic  island  ina>  perhaps  be  found.     The  western 

I  'I'hc  ]ms.'  '.  ii'i't  ,i!:.  .i'i\  'li>eril'i  J  uiHi!'!  n-iUici-  this  lliickness  still 
flirt  h.  I 

^  li^  iriL'.  ; 
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fiitl  of  till-  isl.iiul  lies,  as  liciN  l)i-t!i  ^taU'l.  ahuo^!  njjp'isitt-  lo 
the  cciitrt-  (>■"  tin-  cun  c  nf  tin-  coa-^t  I'loin  a  \w->t  to  a  iiorth-ui-st 
(lia'ctioii.  Tlii-^  hcii'l  forms  a  rt-nUiaiK  aii^'U-  in  tlif  cdyc  of 
tlu'  .t^t'L-al  s\  iK'linal  trou.,'li  of  Kala,-  SiiTHiior  If  wt-  >upj)ose 
till-  troug'i  to  \\i\vv  lucii  suIiJci-UmI  to  lateral  iiri'---urc,  sufli  as 
would  tilt  up  t!ir  lLiv\-,  around  it^  id'^'i.  \vi-  nui-t  aKo  suppose 
that  tlk-  rtsullaiU  of  ^url:  t'oii--t  riction  exerted  fr:)in  all  --id.es 
of  tile  t''ou'<li  would  lie  exerted  in  a  (iireetioii  parallel  with  its 
margin.  Tlie  point-  at  whieh  --ueli  a  pres-ure  eouM  nio^t 
easily  Ljain  relief  li\-  foldiii;,;  would  1/e  at  exaetl\-  sueli  a  re 
entrant  anule  The  re-ult  of  pres-ure  exerted  from  the  ea-t 
actiu:^  ^i;'ii"-t  pre--suri  from  the  iiortlivvt-t,  would  e\ideiulv 
l)i\ilie  rai-iui;  of  tlu-  rock  at  the  point  of  itiipact  of  the  two 
force-,  with  a  t>iideni.'\  to  move  them  in  a  south  wt'-terly 
<lireetioii,  and  the  natural  re-ull  wduld  therefoie  he  an  anti- 
clinal fohl  ha\inL;  it-  axi-  in  a  direction  west  of  south,  and 
[litchin;.:  in  the  same  direction.  If  we  ima;;inc  such  a  foM 
denuded,  tile  steepest  dijis  would  not  he  at  the  apex  of  t  he- 
fold,  wluTe  they  wuuld  t  xci-eil,  however,  the  i^eneral  dips  alonj; 
the  coast,  hut  upon  its  tl.ink-,  and  the  observed  facts  here 
correspond  exactlv  to  this.  .\-  we  approach  the  fold  alon)^ 
the  strike  of  am-  :,'i\'en  lied  the  dip  of  the  hed  increases,  sinui- 
latini,'  ,1  iwi-tiu'^  of  the  luds.  reaches  a  maximum  of  5s°  at  the 
fjiiehec  iiiine  .iiid  falls  ai^'ain  to  ahout  .;=;°  at  the  western  end 
of  tlie  i-l.ind.  which  re])re-eiits  t  he  aju-x  of  t  lu-  antii  lin  d  The 
western  -ide  ha-  dis.ippeared  heileath  the  surface  of  the  lake. 
This  Inpothesi-  would  als.-  iccount  for  the  proL'r.-ssi\-e  opening; 
of  fissures  indicated  Ii\  Ijiiided  \'ein-  on  "he  south  side  of  the 
island 

If  we  examine  .1  map  of  (he  L.ike  Superior  s\riclina!,'  a 
f;eiieral  trianjjular  form  i-  to  he  oii-er\-ed  .Miout  the  middle- 
of  the  three  sides  of  the  triani;le  are  three  such  re-entrant 
points.  Till-  lotimi  south  sjilj.  has  a  larL,'e  one  represented 
t  \  Keeuten.iw  I'oiiit  with  its  i.oni  inu  it  ioi!  to  the  -onih  east 
ward  llirou,L,di  .•st.mnard  s  Kock.  The  shorter  north-east  ami 
tiorth  west    si(le-  .in    iiuhnied   h\    [loini-  out-ide  of  which  lie 
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Mil'lli]iu-()l  1 11  i-i;:iiM  ,:iri  l^\v  !\nv  .ik-  !i.'^|K-i.-|i\'(.ly .  K(.-<.\\(.tii;i\v 
I'oiiit,  likf  till-  \vi>tiTn  fiid  nf  Mii-liipifolfii  island,  shows  only 
utic  sitU-  and  tlic  crown  of  tin-  anticlinal  arch  The  i-orrcs- 
])iindciicc  of  dip-  on  the  thinks  and  at  tlic  a])cx  of  the  two 
aiitidiiials  is  (|uili'  perfect,  thi-  ^Tealcst  diji  shown  on  Irvini;'s 

lil.ip   --nulh   i4    l'(irl:i,e   lake      ll.lllk   of   Inld      j--    ;;    ,    ,.!id    c  he   (lip 

near  Cojijier  llarliour  at  the  northern  end  of  the  ]ioint  is  ,^o°. 
Isle  ko'.ale,  nnlikc-  the  other  two,  would  ■-eein  to  consist  of 
onlv  I  he  suniniit  of  the  anticlinal,  which  in  this  case  is  imicli 
broader  an<l  les-^  marked.  Its  Ikmk  may  perluqjs  he  njire- 
sented  iiy  Thundir  Cape.  This  theory  wonld  also  account 
for  the  sharp  bend  in  the  strike  of  the  Keeweenawan  in  the 
Micliipientiii  lii',,dn.  .\t  Miehipicoti  ii  inland  the  co))per 
(kiio-iis  are  etuireh'  in  bids  iiavalUl  to  tiie  strike,  and  occur 
upon  the  llaiik  of  the  fold,  not  at  its  a])ex.  •  )ii  Keeweenaw 
I'oiiit  rop|ier  i-  l"tnmd  in  Iml-  and  traii'-viT'-i-  \'eiiw.  The 
latter  occur  mainlv  near  tin-  north  eastern  end  of  the-  roiiil 
i.e.,  near  the  summit  of  tlie  fold,  wliile  the  beds  as  it  Michijii- 
coteii  occur  on  its  ilaiik.  '  >ii  KK-  I\o\ale  the  onlv  cnppei 
deposits  are  in  transverse  veins  I'lie  rock  mentioned  in 
another  ])art  of  tliis  iiajier  from  'rimnder  Ilav  containin;..; 
copper  is  part  of  a  llow  and  iii.u  re]ireseni  the  bedded  deposits 
of  this  I'old.  Tlu-  ]ironiontar\  of  .Mamaiiise  is  probablv  a 
minor  fol!  of  the  same  nature.  The  co])per  there  occuis  in 
transverse  \eiiis.  .\  s,,it  <,{  sulisiih.ii\  I'nid  ip])ears  in  the 
rorcupine  mounlaius  to  t'ie  wisi  ni  Kieweeiiaw  I'oinl.  and 
a  similar  one  causes  the  repetition  ul  une  of  the  betls  i:.upia 
p.  14)  on  the  north-cast  shore  of  .MichipietUi  n  isl.uid. 

These  considerations  su,i;);est  furtlH.r  rilkcliniis  e-pecially 
.IS  to  the  origin  of  the  trausvirse  \eins.  Irving  h.is  .iserilied 
them  solelv  to  alter, itioii.  liut  tluir  general  pnsiiinn  ,U  the 
summit  I'f  stu'h  foiils  would  certainly  point  in  anutiur  cnii- 
clusiiiii.  while  .illouiii.;  sut'tieient  time  m  the  I'penim;  <<i  the 
lissurts  fill  t  lie  1  'H  1.  ei.iied  iii.it  ui.il  nf  1  heir  w  .dK  lu  !,e  ri  taiiied 

in   tlU'  \eiu   -Inlie.   and  1  \  ell   Inr  .1  enllsjiU  t.ililr  .imnuilt    nf   sucll 

alteration  as  he  dt  --ei  lUcs  to  >,'n  mi  .ilniiL.  t  hi  sidt  s  nf  tlie  1 1 -sure. 
accountini;  for  I'u    dilTeretices  in  width   in  tlu-  same  vein  in 

[12^] 
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liillVrciil  lluw-..  The  ihiiiiii!!:;  nf  t!n  llnw  -  upon  \.\u-  llji'.ks 
i>f  llic  folds  is  quite  inarkvl  n  Miriii])iiuirn  :i-  nii  Riiwiiiiau 
I  iiiiil,  and  tile  depD^iliiiii  of  eoi)per  in  llie  liou>  .it  ihe^e  point-> 
-leiiis  to  I)e  eoiUHcled  witli  the  ;ilterations  produced  under 
tile  i^reat  ten-ion  to  uiiieh  these  lieds  must  have  been  suh- 
jreted  ihirin.;  the  fonnaliou  of  the  fold. 

The   (juesiion    of   the    faiiltiii'.;    whieh    ini'^lit    \>v   (Xinii 
in  the  fornuitioii  of  -luli  a  fold,  and  its  eoiiipaii-on  with  t 
-\stem  of  fault- kiinwn  to  e\i-i  on  I-le  Royale  and  Keeweenaw 
I'oint,  (ioc'^  not  eonie  within  the  siope  of  this  paper,  except 
that  as  the  iiftiii;,'  would  lie  '^reate^l  at  the  ed'.;e  of  the  -.\iiclinal, 
f.iulls  are  to  he  expected. 

TIk'  dej)osition  of  the  con'.,'lonKrale>,  which  are  e\iilenll\' 
in  -Mine  way  associated  with  tlie  fold  at  the  west  end  of  the 
1-1, ind.  may  periiaps  t)e  referred  to  the  rai-iir.;  of  the  rock- 
it  ihi-.  point  above  water  and  the  conseijueiit  action  of  iro-iw 
forces  upon  thein,  which  woiiKl  cause  the  curved  beds  aeiuallv 
iiijserved  to  t)e  laid  down  ujjon  the  seaward  side  of  tlu  eiiier'.;in;j; 
fold.  The  fel-itie  nature  of  the  ii^'iieous  How-  at  tlii-  point. 
'.sliich  farther  ea-t  di-pla\'  a  jKjrphvritic  character,  max  l)e 
explained  by  their  coniiiarative  thinne-s  over  the  an-li  of  the 
t'raduallv  risiniLj  aiitielin  d 

The  succei-din.;  llow-  iu.i\  .  ihrirl'oi*.  In  aid  to  Hr  to  ,i 
ci-rtain  i-xtent  nik(infoniKd)l\  upon  oiu  aiioihir,  ,iiid  ihe 
iijiper  ones  form  part  of  an  aieh  of  much  luinder  and  nion; 
;;entU'  -lo])e  than  thai  -eiii  in  llir  lowar.  Thi-  iiia\"  ]ifrhap- 
aci'ount  for  the  fact  that  a-  we  «io--  thi-  i-laiid  ftoiii  norlh  to 
oiitli  the  fel-itic  oi  '.;la--\  I'liaiaele!'  of  tile  lock-  rxtelld- 
lurtiier  east. 

Here  as  at  K(  ewitiiiw  ['oiiii  .i  liori/oiit.il  -aini-toiu'  liis 
nnconforiiiatih  upon  thi  lowtr  im  iiiin-r-  of  ilu-  -eric  .\t 
Micl:i])icoti  n.  !io\\i\  <,i",  it  i-  not  po--il  lit  to  ol)-erve  it-  reLilion- 
fnll\-,  but  It  would  -ei  111  proli,il)lr  til, it  tile  -ituatioll  ilele 
dilYers  from  tiiat  to  tlit-  -cjutii  and  ea-t  of  krewt.  i  iiaw  i'oim 
in  that  tiie  Reeweenaxsaii  rock-  appt.ir  on  Imtli  -i'ie-  of  the 
-.mdslone        Solltil    of    Kei  \\  niiaw     I'oint     it-    -ilolewatd    t  d,;e 

is  cttvered  1)\   luwer  -trata.  -o  tiiit  it  i-  impo--iiili-  to  oli-er\e 
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thf  lower  limit  nl  liu-  Kt  iwiiii.iw.m  ikpo^it--,  i\iii  if  tin-  cubl- 
trii  >-aiulst()iK-  itsi-lf  has  hitii.  a^  .qipiar^  to  hi-  tlio  case  at 
Micliipior)tfii.  laid  ilowii  m  ,i  iiiiii.;li,  \\iio--i'  i(!'.;ts  on  l)otli 
si'li"^  win-   Kii-wiiiiaw  in. 

/v'i'(/v\i.  Tin-  i'^'in-oiis  rin'k^  on  tlie  i^lanil.  apait  from  !lio-.f 
fnlK  ili-^fr  i!)c-<l  li\  Irxin:;.  -(tin  to  l.c  almo-t  vniirtU  of  tin 
-orl  variou--l\'  known  a-  lu-i  re  ni'ittliil  nn-laplu  ri— .  oli'.uie 
iliahascs,  or  opliiii  ^.  with  ilnir  ni-omiian\inL,'  anu^^daloiils. 
So  far  as  tlu'  writir  wa^  able  to  <liiirn!ini  willmut  .:nal\si>. 
tlicy  an-  probahlx  the-  -amc  fluinii allv,  or  '|uite  iiearlv  ■■(>, 
i[^  tin-  Tni'lapluTi-  or  liialia-i-  jirirplix  riir-  of  Channtl  lake. 
The  possihk'  t-oimei-i  ion  of  the  kiinin  ition.  ~o  noijeeiiile  on 
llie  isla'tds  olT  the  southern  shore,  v. itli  iht  .mtielinal  sirneture 
above  described  is  sir^'i^esti'd  b\  the  faet  tlial  these  lainin.ae 
beeome  more  atid  mure  I  ians\-i-rs(.>  to  ihe  llow  in  fullie,',  in:;  it 
from  east  to  wi'st.  and  that  their  clip  to  the  south  eoiresjioihN 
elosel\-  with  the  (li])s  of  roeks  at  the  north-wi-^t  part  of  the 
island,  and  their  ])o-ition  \sonl>i  seem  in  general  to  be  at  ri^ht 
ani^lfs  to  probable  liiK  s  of  pressure  The  similar  roeks  di- 
serilu'd  b\-  Ir\inL;  are  aKo  in  part  -iluated  in  folded  part-  of 
the  formasion,  nanteh.  ,  the  I'orer.pine  motmtains  and  Mouiii 
lloii'^diton  on  Keeweinaw  Toint,  but  do  not  sl:ii\v  eUarai^c 
'Kira.lkl  t'l  tia  ir  bandiiiL;,  as  these  roeks  do. 
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.\r!'i;M>i.\  I. 
Tabic  I. 
r,l:ii.i.!l   Striae: 

At  L-a^t  \.w\  111"  tin-  i-!anil   171"  ami   192". 


Tul'l.  ->. 

I  Mrnt  ii  111-,  (if  Iditii  ~  I  III  -Mill  li  --linri- 
Cii/tu-  I  lai  i  "iiir 
Loiii;  aii.i  Slack  i^Iaii(l> 
Slmri.- 1 )])])! isili'  Slack  island 


145^ 
140'  and    72° 


r.ihlr  ^ 

JU.irinL,'^  "f  veins  on  -Diitli  sliorc  ■ 

Co/ciis  llarlxjur  93° 

C»>zons  Harbour  (cross  courses t  2oS° 

W   -iiUnf  wide  hay  W.  of  Cozens  Harhonr  ;o',° 
I-lainN  1  mile  cast  of  Onehcc  Harhour 

1X3°  and  2  2«° 

Cnii-lniiu  rau-  al  wc-t  tnd  nf  the  i-1  iii'l  220° 


■i-rKKl'ix    II 

I'!xir;u't  fnnii  Schih,.  mi!  1.  Xn  ^,  M.inli  .'i.  1 -- -,;  . 
I  think,  if  I'rntVs-or  Irxiii^  inuM  vi-ii  Michii)icoten 
Island.  Ill-  umiM  Ik  ahK  to  rci(i.;iii/i.  plenty  ui  volcanic  I'a  11  ital 
niattct.  or  luff-,  anion:;  liie  copper  hcarin;;  rocks,  '1111  vast 
areas  over  which  1  have  examined  the  ejcctaniciit  i  nf  ilif 
extinct  tertiar\-  \olcaiioi->  of  .\u-iral:a  eiiaMes  iiic  \civ  readily 
to  reco.i;ni/e  such  rock-  when  -ecu.  lnU  th.eir  occinTeiice  al 
-Micliipicolen,  and  eKi  wlure  nn  tlie  iiorlli  shore.  i--no  i)ro('t 
that  thev  al-o  occur  lo  the  south,  and  therefore  I  fail  to  si-c 
whv  Professor  Irvin-  -liould  »ii--ent  fioi:i  ni\  ^talviiieiit  on 
''  '    p(>int ." 

(Signed-     .\i.' ki;i>  R    C    Si:i.v.v.\. 
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Aiiiyjjilaloiii.  17  .\ii!\\;ili,;r  ni'li  1  h'lritf  ca!i'ile  aii>l  niLirt/.  Mjlri\  of 
iron-staiiu-'l  iiMuiilivjclii.ili/iil  maiUT  with  jiorpliyritir  jilagini'Iasf.  ami 
alliTation  i)r()(liuls  of  aii^ite  1?!  ami  olivine.  Vehicular  part  of  a  rock 
siniil'ir  10  IJ'. 

'  ipliitf.  or  lustre-ni'ittli-'l  iiii-lajilivri'. 

I  .    Aiiyilu  111  l.irgi-  areas.  ojiliiMrv  ofuii  roiiMiiuo!:- 

i.    riajiioclase.  inter.'^tctitij;  aiiijitc  and  I'h^o 

•,.   Clilorite. 

1      M.i^iu  tiU-.  aiiii  'l-iik  I'a-'i   with  stmie  a!u-rr'l  Mh\:ms. 
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